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CHAPTER I . 
I N T R O D U C T I O N . 
When high energy hadron beams became available in the laboratory, 
in the early sixties, a more or less systematic experimental study of 
strong interactions between hadrons was started. Many experiments using 
a meson (^  or K) beam and a proton or deuterium target at rest in the 
laboratory have been performed since. The most striking result of the 
first experiments was the proliferation of so-called resonances: very 
short-lived, "excited" hadrons. The observed hadron spectrum was an 
important source of inspiration for the theoretical conjecture that 
strong interactions follow SU(3) symmetry, as well as for the quark 
model. 
Apart from spectroscopy, another important field of research is 
that of the reaction mechanisms involved in strong interactions. As 
these studies are of a more differential nature than pure spectroscopy, 
they require in general much more statistics. Successful models, in 
particular the so-called Regge models, which, however, are of rather 
restricted applicability, have been reported. 
In spite of much progress made over the last fifteen years, the 
understanding of strong interactions is still far from complete. 
Further contributions to this understanding can be expected from new 
experiments in the 100 GeV/c range and from high statistics experiments 
at lower energy. In the 100 GeV/c range many Regge-contributions have 
become small and the available phase space is large. So, the remaining 
mechanisms are well separated from each other and can be studied in 
"clean" samples. At lower momenta (several GeV/c), overlap of 
mechanisms complicates their study, but the important information on 
phases of the reaction mechanisms can only come from a detailed 
analysis of overlap between mechanisms. A combination of both, makes it 
conceivable that new observations or ideas will emerge. 
This work will deal with high statistics data of the reaction 
K~p + Κ 0π _ρ (1.1) 
9 
at 4.2 GeV/c incident momentum. The experimental medium used to record 
this reaction was a bare bubble chamber, which has the advantage of a 
100% geometrical acceptance. The disadvantage is that a huge amount of 
pictures (more than 3 χ 10 ) had to be taken in order to obtain this 
high statistics. In chapter III.В we will take advantage of these large 
-o -
statistics to present a detailed analysis of the Κ π system produced 
in reaction (1.1). The main goal of our work, however, is the ex­
traction of all dynamical mechanisms,including their interferenees,of 
reaction (1.1). In order to reach this goal we will employ an analytic­
al technique, which takes the full dimensionality of phase space into 
account. A formal description of this technique is given in chapter IV. 
The application to our data is described in chapter V. The results are 
summarized in chapter VI and chapter VII. Conclusions are given in 
chapter VIII. 
10 
CHAPTER II. 
T H E E X P E R I M E N T A L D A T A . 
11.1. The experiment. 
The data sample that has been used for the present analysis was 
obtained from several exposures of the CERN 2 m hydrogen bubble 
chamber to an electrostatically separated К beam with a nominal 
momentum of 4.2 GeV/c. Details concerning the experimental set up, the 
data reduction chain and the statistical significance of the experiment 
have been given elsewhere 111. We repeat here that the total amount of 
approximately three million pictures has been taken in several runs 
between 1967 and 1974. Measurement and subsequent data reduction have 
been done by bubble chamber groups from Amsterdam, CERN, Nijmegen and 
Oxford. Classical handmeasuring machines (ENETRA) as well as advanced 
automatic devices (HPD, LSD, PEPR) have been used for measurement. For 
further measurement processing the standard CERN programmes were 
used [2]. 
11.2. The data. 
In the following we will concentrate on the reaction 
к"р -• Κ
0
ιτ"ρ (II. 1) 
where we consider ^ 30,000 events for which the weak decay of the К is 
-o + -
observed via the mode К •* π π . Since all particle momenta in initial 
and final state are known from measurement, the hypothesis that a 
particular event which is topologically consistent with (II. 1) actually 
corresponds to (II.l) can be tested on the basis of a four constraint 
fit (4-C fit). The four constraints to be satisfied are those of 
energy and momentum conservation. In principle more than one hypo­
thesis can have a 4-C fit with an acceptable confidence level. For 
reaction (II.l) at 4.2 GeV/c incident К momentum these ambiguity 
problems do not play an important role. In less than 0.1% of the cases 
do such ambiguities occur and we simply reject those events from our 
11 
sample. Another type of ambiguity can occur if, apart from solution 
(II.1), solutions with one or more π 's are consistent with energy and 
momentum conservation. Monte Carlo studies, however, have indicated 
that reactions of this type can only very rarely simulate a 4-C fit, so 
that ambiguities of this kind are always solved in favour of the 4-C 
fit. 
From the theory of statistics it is known that the confidence 
level distribution for correctly identified 4-C fits should be flat. 
We observe a distribution consistent with this requirement, but with a 
sharp peak for very low probabilities (i.e. high χ values). We have 
not investigated these events in detail. They may come from bad 
measurements or they may be hard to measure (for example because of 
multiple scattering of the produced particles) or they may in fact be 
from a different reaction. We have rejected events with a X confidence 
level less than 0.5%. 
II.3. The K0 weight. 
-o 
Since we consider only events with an observed К decay, 
- 0 + - -O -0 
К •+· π n , it is necessary to correct for К losses. Obviously, К 's 
decaying outside the illuminated region of the bubble chamber are lost, 
but also decays too close to the production vertex may be hard to 
recognize. Therefore the projected distance production vertsx-decay 
vertex is required to be larger than a certain minimum for which we 
take 2· mm. Furthermore the decay vertex is required to lie within an 
appropriately defined region in the bubble chamber, the so-called 
fiducial volume. The minimum pronected length, L' , and the length 
min 
- о 
of the path that the К could travel before leaving the fiducial 
volume, the potential length L , now determine the length dependent 
weight: 
V -L' /Χ' ^ Τ λ (II-2) 
e min - e pot 
where λ and λ' are the mean free path and the projected mean free path 
respectively: λ =γ ν τ, where ν is the velocity in the lab system, т is 
12 
К0
 MOMENTUM (GeV) 
Fig. II.1. (a) Length dependent К weight distribution, (b) К momentum-
distribution, both unweighted (shaded histogram) and 
weighted with the weights of (a). 
13 
the lifetime of the particle, and γ is the usual time dilation factor, 
corresponding to a Lorentz transformation from the particle rest frame 
to thé lab system. 
The weight W , which is determined on an event by event basis, depends 
li 
on the kinematical quantities of a particular event. This is most 
—o directly demonstrated by a plot of W as a function of the К momentum, 
-
o 
fig. II.1.a. It can be seen that W depends only very weakly on the К 
L 
momentum, except for low momentum (< 600 MeV) К 's. Only a small 
fraction of the events (3%) has such low momentum К 's, so that those 
events for which W is big play a relatively unimportant role. This 
can be verified in fig. Il.l.b. where we show the К momentum 
distribution both for unweighted (shaded histogram) and for weighted 
events. Therefore we have ignored the weight, i.e. used unit weight, 
except in calculating cross sections where the average value of 
WT , WT = 1.057, is used. 
Li L· 
II.4. The total cross section. 
The total cross section is defined as the number of events per 
unit beam track length per target particle in the unit volume. 
Formally: 
N 
σ = -V (II.3) 
η L 
where N is the number of events, L the total beam track length and η is 
the number of target particles per unit volume. If Λ is Avogadro's 
number, ρ the density of the bubble chamber liquid (hydrogen) and M the 
molecular weight of hydrogen it is easily seen that η = 2-A, where the 
factor of 2 is needfd because hydrogen molecules are di-atomc. The 
total length of the beam tracks, L, is determined from the number of 
observed τ decays of beam particles: К •* π π π . This number Ν , 
together with the fraction of К particles decaying via the τ mode, 
f , and with the known mean decay length of а К meson, L , determines L: 
N 
L = — L (II.4) 
f τ 
τ 
14 
If the lab momentum of the К is Ρ -, its mass m - and its lifetime 
К к 
τ - we can write 
\ - ^ V 
By combining these formulae we obtain the following expression for σ 
N M f m - с 2 1 
-ïrW^ > ^  
The expression between brackets can be evaluated, using the following 
numerical values: 
= 2.0160 amu 
This 
fT 
«K-
A 
Ρ 
c
v 
= 
= 
= 
= 
= 
gives 
σ 
0.0559 
0.4937 GeV/ 
6.0225 χ 10 
0.063 g/cm3 
370.9 cm 
N 1.977 
2 3
 mole"1 
mb (II.6) 
The number of events, N, occuring in this formula is obtained from the 
number of events which is actually used for analysis. Ν', by 
correcting N' for various losses and cuts: 
( i) Since events with a fit having a low χ 2 probability (less than 
0.5») are rejected from our sample, a correction factor С is 
needed. 
( ii) Since each event has a length-dependent weight W , a correction 
factor С = W , the average value of W , is introduced. 
L L L 
(t) 1 mb = Ю - 2 7 cm2 
15 
Still other corrections have to be made. They have to take 
into account losses due to events which do not reach the data 
summary tape (DST), i.e. never reach the analysis phase. We 
distinguish the following possibilities: 
(iii) The event is overlooked during scanning. (An estimate of the 
scanning efficiency can be obtained from a comparison of the 
results of two independent scans). 
( iv) The event is unmeasurable. (For example because a produced 
particle interacts very close to the production vertex). 
( v) The event has not been measured properly. 
( vi) The event is lost because of bookkeeping shortcomings. 
Corrections for points (iii) - (vi) are determined as a function of the 
event topology (the "signature" on film). So it is convenient to 
determine the total cross section for a certain topology, corrected for 
points (iii) - (vi). The cross section for a specific reaction 
(consistent with that particular topology) can then be determined from 
\ 
σ
Η
 = α
ΗΝ-
σ
τ
 ( Ι Ι
·
7 ) 
τ 
where: σ is the total cross section for topology T 
N is the total number of events with topology Τ on DST 
N is the total number of events from reaction R on DST 
С stands for all corrections that still have to be applied to 
N , in particular the factors С and С from (i) and (ii) 
above. 
We determine the cross section of the reaction Κ ρ •* Κ π ρ, where 
our experimental data consist of events with a visible К decay. In 
this case the number of events N has to be weighted with the factor 
1 
C_= ; where f is the branching ratio for the decay К •* ir тг . 
So in our case we arrive at the formula 
NR a = с с с σ in яі 
R ^fV-L Ν τ m.öl 
τ 
In a high-statistics experiment the statistical error on σ is 
16 
relatively small. Uncertainties due to the correction factors described 
above, will therefore be important for the determination of the error 
on the cross section. We have determined σ for several sub-samples of 
events (each sub-sample corresponding to one run ). From fluctuations 
in о we have estimated a value for the error. The determination of 
Τ 
σ (based on approximately 2/3 of the total sample) yields the result: 
a
m
 = 3.34 + 0.17 mb 
Τ 
Using the value of σ and С c f = 
CP = 
с
т, -
NP = 
Ν
τ = 
2.912 
1.026 
1.057 
31344 
429441 
and applying formula (II.8) we find for the cross section of the 
_o -
process (II.l), Κ ρ •* Κ π ρ, : 
σ = 769 + 39 Üb 
(t) A so called run corresponds to one period of picture taking of 
typically one or two weeks . The data are usually processed run by run. 
17 
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CHAPTER I I I . Α . 
G E N E R A L C H A R A C T E R I S T I C S O F T H E 
R E A C T I O N K~p -• Κ0τι~ρ A Τ 4 . 2 GeV/c. 
III.A.l. Dalitz plot and effective mass distributions. 
Some important characteristics of the reaction 
- -o -
Κ ρ •+ Κ π ρ 
can be infered from the Dalitz plot (fig. III.l), where the (ρπ ) 
effective mass squared is plotted versus the (Κ π ) effective mass 
squared. The non-uniform point density in this plot clearly shows the 
presence of the following effects: 
( i) Abundant К (890) production 
( ii) К (1420) production 
(iii) Δ(1236) production 
( iv) N production, in particular at (ρπ) masses around 1.5 and 1.68 
GeV 
More detailed information contained in the Dalitz plot will be 
extracted and interpreted in chapters V and following. 
The (K it ) and (ρπ ) effective mass distributions (fig. III.2a, b) 
confirm the above observations. In addition the (pK ) mass spectrum 
(fig. III.2c) shows evidence for an effect around 1.76 GeV. The signal 
to background ratio for this effect is enhanced if we select events for 
which соз < 0 , where θ is the polar angle of the К in the (K p) 
Gottfried-Jackson frame, defined in fig. III.3. 
19 
M2 (KV) , GeV2 
Fig. III.l. Dalitz plot for the reaction Κ ρ ->• Κ π~ρ. The (pf~) 
effective mass squared is plotted versus the (к T~J 
effective mass squared. 
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Fig. 111,3. Gottfried-Jackson frame for defining the decay angles of 
resonance d produced in the reaction a + b ->• с + d and 
decaying as d -»· 1 + 2. The Gottfried-Jackson frame is 
defined in the rest frame of resonance d. The z-axis is 
taken along the direction of b. The y-axis is perpendicular 
to the plane β (production plane) defined by the 
directions of a and b. The plane α is defined by the z-
axis and the direction of one of the decay particles, say 1. 
The azimuthal decay angle φ (Trieman-Yang angle) is the 
angle between the planes α and β. The polar angle θ 
(Gottfried-Jackson angle) is the angle between the 
direction of particle 1 and the z-axis. 
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CHAPTER I I I . В . 
T H E (Κ 0π") S Y S T E M . 
III.B.l. <)Γ.> moments for the (Κ π ) sus tem. 
Af • ' 
In figures III.4 and III.5 we have plotted several relevant 
L -o -
<Y > moments for the (Κ π ) system. 
M 
The physical meaning of the <Y„ > moments derives from the fact 
M 
that they are related to the production spin density matrix of the 
(Κ π ) system; they thus contain information on the spin parity content 
of the (Κ π ) system (See the appendix of the next section). We will 
come back to this in detail in the next section. Figs. III.4 and III.5 
are therefore meant for a first check of the most important contri­
butions and for future reference. 
III.B.2. Spin parity analysis of the (Κ ν ) system. 
In this section we will concentrate on a study of the dommantly 
-o -
produced (Κ π ) system. We will present this study in the form of a 
reprint of a paper published in Nuclear Physics B. The data sample 
used in this paper is (for historical reasons) smaller by approximately 
1500 events than the sample described in the previous chapter. This 
explains the small (but of course insignificant) difference between the 
total cross section presented in chapter II and in this paper. 
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J J bngelen et al / Κ~ρ->Κ0π~ρ 
1. Introduction 
Analyses of Κπ systems produced in Kp -»• (Κπ) N have shown that K*(890) and 
K*(1420) production can only be satisfactorily described if interference with an 
S-wave background is taken into account (e.g. ref [1]). 
We present a complete partial-wave analysis of the Κ 0 π - system produced in the 
reaction 
К - р ^ К
0 7 Г р (1) 
at 4.2 GeV/c nominal incident momentum Preliminary data on this final state have 
been published in -ef. [2]. The data sample consists of approximately 30 000 events 
with a visible K0 decay obtained from a 130 events/jub experiment with the CERN 
2 m hydrogen bubble chamber. We find a total cross section for reaction (1) of 767 
± 39 jub after correction for non-visible K0 decays. In fig. 1 we show the Dalit/ plot 
and the corresponding effective-mass distributions. A detailed description of our 
data and of reaction (1) (including Δ, N* and Y* production) will be given in a 
forthcoming paper. In the present analysis we neglect effects due to Δ, N* or Y* 
contamination together they account for about 15% of the cross section of reac­
tion (1), but kinematical cuts to be described below reduce this amount to less than 
4% in the region of our present interest. 
From a study of charge-exchange (\AQ\ = \)p production with S-wave back­
ground in the reaction π~ρ -> π + π _ η at 17 GeV/c [3], it appeared that the unna­
tural parity exchange amplitudes behave as coherent sums of nucleón spin-flip and 
spin-non-flip amplitudes An analysis of ρ production in these data, assuming A[ 
like exchanges to be negligible, can be found in ref. [4]. 
More recently spectrometer data have become available for the \AQ\ = 1 reac­
tions K_p -> Κ -π+η and K+n -» Κ+π -ρ. The t dependence of the Κπ system pro­
duced in these reactions has been analysed under the assumption of spin coherence 
[5a,5b,6]. Good fits to the t distribution could be obtained with р-Аг and with 
absorbed π-Β exchange, responsible for natural and unnatural exchange, respec­
tively. With the help of isospin conservation these results can be used to determine 
η-Η and ω-f contributions to AQ = 0 production of the Кя system. 
The aim of this work is to study the Κπ system produced in the AQ = 0 reaction 
(1). Motivated by the analyses quoted above, we will assume spin coherence Our 
high-statistics data allow us to determine the partial-wave content as a function of 
the Κ 0 π _ mass for t' < 0.1 GeV2 and 0.1 < t' < 0.2 GcV2, as well as a function of 
t' in narrow mass bins in the K*(890) and K*(1420) regions. By fitting the t' 
dependence we estimate the / = 0 exchange contributions in terms of Regge 
exchanges 
Recently, t distributions have also been obtained for K±p -*• (ΚΡπ*) ρ at 10 GeV/c 
[7], where it has been shown that natural parity exchange dominates K*(890) and 
K*(1420) production at this energy The unnatural parity exchange amplitudes are 
found to agree with π-Β exchange calculated from the charge-exchange data [5,6], 
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Fig. 1. (a) Dalitz plotof Μ2(ρπ~) versus Λ/ 2(Κ 0π_) for the Ппаі state Κ 0 π - ρ . (b) Effective-
mass distribution Μ(Κ0ιτ~). (с) Effective-mass distribution Λ/(Κ0ρ). (d) Effective-mass distribu­
tion ΛΓ(ρ7Γ-). 
indicating that I = 0 unnatural parity exchange is small at 10 GeV/c. 
The method of partial-wave analysis will be briefly described in sect. 2. Results 
from the partial-wave analysis as a function of mass are given in sect. 3. In sect. 4 
we give a parametrization of the t' dependence of the P-waves and an extraction of 
/ = 0 exchanges of natural and unnatural parity. The t' dependence for the D-waves 
is given in sect. 5 and the conclusions are summarized in sect. 6. 
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2. Method 
Before presenting the results we will briefly discuss the method of analysis and 
the spin-coherence assumption. An element of the Κπ production density matrix 
can be written in terms of production amplitudes for angular momentum L, L and 
absolute value of the third component Μ, M' 
ΡίΐΜ'-η
 =
 t-* Λίηλ / Μ ηλ > (2) 
Λ 
where λ stands for the hehcity flip at the nucleón vertex and η corresponds (for 
M=£ 0 only asymptotically) to the exchanged naturahty. If no polarization infor­
mation is available, the /^ηλ cannot be determined without assumptions Assuming 
spin coherence /\ί
ν
ο ~ ^fkni ( w l t h complex proportionality constant Cr, *) eq. (2) 
reduces to 
PAIW'TJ = ¡¡Μη Ш'т\ > (3) 
with 
an-LJbr,*'**"! ( ¿ ^ is real). (4) 
This parametn/ation automatically satisfies the positivity conditions. 
From a maximum-likelihood fit to the decay angular distribution in the f-channel 
hehcity frame (at fixed Κπ mass and momentum transfer) 
И>(сси , Ф ) = Е L'^LÜr, e***"1'*^ Afafrr, , (5) 
MM'ri 
we obtain best estimates for the q u a n t i t l e s L ^ and со$(Ф^
л
 - Фм'-η) The func­
tions Α\ί
η
 are linear combinations of spherical harmonics Yy 
AlilTi(cos Θ,Φ) = \M{YM(COS Θ,Φ) - r j ( - l ) M 1^м(со8 Θ, Φ ) ) , 
where \
Μ
 = \/\ιΐΜΦΟ,λ
Μ
 = \ιΐΜ=0 
From an inspection of the moments (Re У(„> with / = 0, ., 2L and m = 0 , . . , 2M 
(not shown) we conclude that moments with / > 4 or m > 2 are consistent with 
zero Therefore we will attempt a description of the data in terms of the following 
* The stronger assumption is that only hehcity-flip (Γη = 0) or only hehcity-non-flip amplitudes 
(Ι/Γη = 0) contribute 
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- waves 
Wave 
S 
Po 
P_ 
P+ 
Do 
D_ 
D+ 
L 
0 
1 
1 
1 
2 
2 
2 
M 
0 
0 
1 
1 
0 
1 
1 
Asymptotically, negative η corresponds to unnatural parity exchange, positive η to 
natural parity exchange 
We have checked the quality of the fits, ι e the adequacy of these particular 
sets of waves, by comparing the < Y1^ moments predicted by the fit to the ( У*,,,) 
moments directly determined form the data. The relations between the parameters 
of the fit and the moments can be found in the appendix. In addition to being used 
for a goodness-of-fit test, these relations can be used to establish which parameters 
are and which parameters are not determined by the data. For example, when the 
spin-coherence assumption is not made, there are Ση \ N-^N^ + 1) parameters to 
be determined, where Νη is the number of partial waves with naturahty η. The spin-
coherence assumption reduces the number of parameters to Е
Ч
(2У
 Л
 — 1) (see eqs. 
(3), (4) and the appendix). 
We have performed the partial-wave analysis as a function of the К07г- mass for 
two t' regions t' < 0.1 and 0.1 < t' < 0.2 GeV2. For a Κπ mass below 1.06 GeV 
we have obtained good fits in terms of the S- and P-waves and for a mass above 
1.32 GeV in tprms of the S- and D-waves. In the region between 1 06 and 1.32 GeV 
a PQ wave was needed in addition to S- and D-waves. 
3. Results from the partial-wave analysis as a function of mass 
The results of the partial-wave analysis are shown in figs 2 and 3. The two figures 
correspond to t' < 0.1 GeV2 and 0 1 < t' < 0.2 GeV2, respectively In table 1 we 
give the results of the comparison of measured and predicted moments for the data 
sample corresponding to fig. 2. From this comparison we conclude that our descrip­
tion of the data is adequate. Similar results hold for the fits underlying fig. 3 
it can be seen that figs 2 and 3 give qualitatively similar results, the quantitative 
differences give a first indication of the t' dependence of the various waves We 
make the following observations 
(i) An S-wave contribution is important over the entire mass range. A least-
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Fig 2. Partial-wave contributions as a function of mass (f'< 0.1 GeV2) To obtain the differen-
tial cross section (left scale) lijfrJ2 is multiplied by do/dM = G- N/E. where N is the number 
of events per GeV and E the pb equivalent of 38 3 events per μ^ This number is corrected for 
unobserved K0 decays, for K° escape losses and for cuts applied to the data to improve their 
quality The right-hand scale is obtained by using G equal to the number of events per 20 MeV. 
squares fit of a relatmstic Breit-Wigner to the data of fig. 2 gives a mass of 1240 ± 
22 MeV and a width of 477 ± 51 MeV (in agreement with the results of ref. [8]). 
A comparison of figs. 2 and 3 shows a rapid decrease of the S-wave cross section 
with /'. 
(n) The P-wave can be identified as K*(890). It is dominated by the P+ wave, 
the PQ wave gives the next important contribution and the P_ wave is small. From 
a comparison of figs. 2 and 3 we observe a rise in cross section with increasing t' 
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Fig. 3. Partial-wave contributions as a function of mass (0.1 < t' < 0.2 GcV2). For the explana-
tion of the scale, see fig. 2. 
for P+, a strong decrease for PQ and an almost constant P_ cross section. This will 
be shown more quantitatively when we discuss the /' dependence of P-wave pro-
duction. 
(iii) The D-wave can be identified as K*(1420). It is seen to proceed mainly via 
D0 and D+ waves, whereas only a small D_ contribution is present. The D0 wave is 
approximately twice as strong as the D+ wave for the lower t' sample (fig. 2). In 
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Tabic 1 
Results of the goodness-of-fit test of the PWA as a function of mass (t' < 0.1 GeV2) 
Mass interval 
0.64 - 0.80 
0.80 - 0.84 
0.84 - 0.86 
0.86 - 0.88 
0.88 - 0.90 
0.90 - 0.92 
0.92 - 0.94 
0.94 - 0.96 
0.96 - 1.00 
1.00- 1.06 
1.06- 1.12 
1.12 - 1.20 
1.20- 1.26 
1.26 - 1.32 
1.32 - 1.36 
1.36 - 1.40 
1.40 - 1.44 
1.44 - 1.48 
1.48 - 1.52 
Events 
171 
184 
204 
489 
810 
593 
319 
170 
263 
305 
265 
341 
250 
240 
181 
222 
231 
138 
70 
x
2/dcgrec of freedom 
0.4/5 
2.3/5 
3.0/5 
10.9/5 
7.0/5 
3.3/5 
5.8/5 
1.6/5 
1.1/5 
0.3/5 
5.3/10 
3.3/10 
10.4/10 
5.2/10 
1.7/6 
0.7/6 
0.6/6 
1.2/6 
5.4/6 
fig. 3 they contribute about equally. This will also be discussed in more detail 
later on. 
The microbarn equivalent used to calculate the cross-section scales in figs. 2 and 
3 amounts to 38.3 е епІ5/дЬ *. 
Fig. 4 shows the mass dependence of the most important interference effects, 
both in magnitude and in phase **. The interference between S and P0 (figs. 4a, b) 
can be interpreted in terms of a Breit-Wigner phase variation, due to the K*(890). 
From fig. 4d we see that the phase between P 0 and P_, although the error bars are 
large, seems to disagree with phase coherence. (Phase coherence means that waves 
with equal L but different M have the same phase, modulo 180°.) Such a coherence 
would follow from any model based on elementary one-pion exchange modified by 
absorption, as for example the model of Williams [9]. The variation of the phase 
between S and DQ (fig. 4f) can be interpreted as the difference of two Breit-Wigner 
phases (due to the S-wave and the K*(1420) respectively) to which a constant phase 
of 49° is added. We cannot exclude, however, an interpretation in terms of the dif­
ference of a constant phase of 75° and the varying K*(1420) Breit-Wigner phase 
* This number is corrected for unobserved K 0 decays, for K^ escape losses and for cuts applied 
to the data to improve their quality. 
* In fact the phases are only determined up to a (common) sign. We have plotted them such 
that they are 'smoothly' behaved. 
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Fig. 4 Interferences and relative phases between partial waves as a function of mass (/' < 0.1 
GeV2). The factor G in figs. 4a, e, e is equal to the number of events per 20 MeV. 
alone and we can therefore only conclude that the Κπ S-wave is not inconsistent 
with a resonance interpretation. 
4. Measurement and interpretation of the /' dependence of K*(890) production 
In the following we will concentrate on a measurement of the t' dependence of 
K*(890) (P-wavc) and K*(1420) (D-wave) production. In order to study K*(890) 
production we select about 9000 events by the narrow mass cut 0.86 <MK„ < 
0.92 GcV. This sample is subdivided into thirteen narrow t' intervals, for t' < 0.3 
GeV2. In each of these intervals we determine the contributions of S, P 0 , P_, P+ 
waves and the SP 0 and P 0 P_ relative phases from a maximum-likelihood fit using a 
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α.χ ο ιο о.го о.эо 
t' GeV2 
Fig. 5. P-wave amplitudes (multiplied by the factor F defined in the text) and the relative phase 
of PQ and P- as a function of t'. The solid and dash-and-dot curves are explained in the text. 
The dashed curve in fig. 5a (5c) corresponds to the Í = 0 η-H (ω-Γ) exchange contribution 
needed in addition to / = 1 π-Β (P-A2) exchange to describe the data. 
distribution function similar to eq. (5), but extended with K*(890) and Κπ S-wave 
Breit-Wigner amplitudes to describe the mass dependence in the selected mass region. 
The contributions of PQ, Ρ-, P+ waves and the relative P0P_ phase resulting from 
this (i-independent) analysis are shown in fig. 5. For the mass cut we correct by 
factors 
f\B\2dm2 
C=- , 
ƒ \B\2dm2 
where В is the K*(890) Breit-Wigner, the integral in the numerator covers all masses 
and the integral in the denominator covers our mass interval. In fig. 5 we have 
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plotted the quantities F\P0\, F\PJ and F\P+\, where F
2
 = pfabCßf/F. In this expres-
sion р1аь is the beam momentum and the factor/ corrects for the unobserved decay 
Κ
_
π
0
, assuming the isospin of the Κπ system to be j . TV is the number of events 
per GeV2 and E the microbarn equivalent, given in the previous section. We use 
the quantities F\Pi\, defined in this particular way, to be able to compare our results 
with the results of other, similar analyses, as we will see below. In the charge-exchange 
reaction K~p -> K~7r+n at 4 and 13 GeV/c [5b,6] P 0 production can be understood 
in terms of a π-Β exchange degenerate Regge amplitude, P_ in terms of a Regge-cut 
term, and P+ in terms of the same Regge cut plus ap-Aj exchange amplitude. In our 
reaction, K~p -> Κ0π~ρ, both ƒ = 0 and / = 1 /"-channel exchanges contribute. The 
/ = 1 contributions are known from the above results through isospin conservation, 
so that the / = 0 contributions can be isolated in our data. 
We extend the model of ref. [5b,6] by including η-Η, where Η is the exchange-
degenerate partner of the η, and ω-f exchange. We write 
F P o ^ ^ ^ e ^ A (6) 
where μ is the π mass. The summation index/ indicates тг-В and η-H exchange. The 
parameters^ (the residue factors) and ft, (the slopes) remain to be determined. 
The Regge trajectories a, are parametri¿ed according to a, = 0.8 (t - iif), where μ, 
stands for the π or the η mass. (The residue g^ will be written as 7η£
Π
.) 
The cut is parametrized as 
F/>_ = 7 c ^ e M f V ) e M f - M V . (7) 
Here we have introduced three more free parameters y
c
,b
c
 and Φ. 
The measured P+ wave is in fact the sum of nucleón spin-flip, P+ , and non-flip, 
P+f, amplitudes: 
\P+\2 = \P{+\2 + \Pf\2 . 
We specify 
_b„(f-M2) bp(r-/i ) e μ_ 
FPI = FP_-t fpSn e e 
-/πα,, 
^ W ^ - ' V « * - " 2 ' ^ О . (8a) 
sin π α
ω
 J 
The occurrence of P_ in such an expression is empirically justified in refs. [5b,6]. 
The other terms in eq. (8a) are familiar in Regge theory. If we call the first term 
between brackets in eq. (8a) Tp and the second term Τω, the non-flip contribution 
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Table 2a 
Parameters for cqs. (6) - (8) determined from the charge-exchange data of ref. [5] 
gT, 2.00 ±0.05 v / m b G c V - 1 
ft, 2.3 ± 0.2 G e V - 2 
11.7 ± 2.1 GeV - 1 
Table 2b 
Parameters for eqs. (5) - (8) determined from our data using the parameters of table 2a 
Τη 
*Л 
Tc 
bc 
Φ 
7ы 
6
ω 
1.0 ± 0.2 
2.0 ± 1.0 
0.64 ± 0.04 
0.0 ± 0.1 
(10 ± 5)° 
11.3 ±0.4 
1.0 ± 0.2 
G e V - 2 
GeV 
G e V " 2 
G e V - 1 
G e V " 2 
FPf = resfÏTp + г
ш
ЛТы , (8b) 
where the parameters Гр and r,^ are defined as the ratio between spin-non-flip and 
spin-flip couplings at the nucleón vertex for ρ and ω exchange, respectively. Their 
numerical values derive from the ratio between the so-called tensor and vector 
couplings of ρ and ω at the nucleón vertex. For г^ we adopt the value 0.25 GeV 
(see ref. [5b]) and for г
ш
 we take a value of 1.5 GeV based on a ratio between the 
tensor and vector coupling for the ω of ~0.2 (see ref. [10]). The trajectories a.0 
and α
ω
 are parametri/ed as 0.5 + 0.8 t. 
Expressions (6)-(8) contain too many parameters to be determined from the 
t' dependence as we have measured it. We therefore refitted the charge-exchange 
data K~p -> Κ_π+η at 4 GeV/c [5] to determine (using the above parametrization) 
the parameters concerning тг-В and p-ki exchange. We multiply the value of g^ 
found from the charge-exchange data by the appropriate isospin factor of \, in 
order to use it in a description of our data. All other parameters can then be deter­
mined from our data. The parameters determined from the charge-exchange data 
are listed in table 2a, the parameters determined from our data in table 2b. 
The full curves in fig. 5 follow from our fit and describe the data well. The dash-
and-dot curve in fig. 5a (fig. 5c) represents the π-Β (р-Аг) contribution as given by 
the charge-exchange data [5]. The dashed curve in fig. 5a represents the small but 
non-negligible η-Η contribution. The magnitude of P_ is compatible with that found 
in the charge-exchange data [5], i.e. it is compatible with pure / = 1 exchange. The 
relative PQP_ phase^fig. 5d) comes out lower than in the charge-exchange data [5], 
which is nicely explained by the τ?-Η term in our parametrization. The phase of P_ 
(Ф in eq. (7)) as determined from the data points of fig. 5d is (10 ± 5)°, which is 
consistent with the small ƒ*_ phase found in ref. [5]. The dashed curve in fig. 5c 
represents the dominant ω-f exchange contribution in.P+. 
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As we do not have data of equal quality on the different isospin mode, K~n ->• 
K*_n,or line-reversed processes, K+p -> K*+p, K+n ->• K*+n, which could be used 
as a check, we will not discuss details of our parametrization. There is, however, 
one possible limitation which we would like to discuss. Kinematically the contribu­
tion of Ai like exchanges to the unnatural parity exchange amplitudes can only be 
perfectly isolated at infinite energy, usually these exchanges are assumed to be 
negligible [15]. Recently results have been published on the charge-exchange reac­
tion π _ ρ -»· (π+7Γ_)η at 17.2 GeV/c beam momentum, where the data come from a 
polanzed-target experiment [16]. A strong nucleón polarization effect was found 
in a kinematic region which was supposed to be dominated by pion exchange. Such 
an effect could be due to non-negligible Ai like exchanges [15]. If such exchanges 
also contribute sizably to our data, these (and many other) data would have to be 
reinterpreted accordingly. 
Finally we check whether the strength and sign of the η and ω couplings (γη 
and γ
ω
) are consistent with expectations from SU(3). Using SU(3) predictions on 
the pseudoscalar nonet Ρ and the Zweig rule we obtain 
7η = (3 - 4αρ) cos Θρ (cos р - \/2 sin р) . 
With αρ = 0.6 and θρ = -13° [10] we find 7η = 0.76 to be compared with our 
fitted value of 1.0 ± 0.2. For a discussion of natural parity exchange we use the 
usual extra assumptions neglect of ψ-ί' exchange (Okubo-Zweig-Iizuka rule), 
neglect of the 'pomeron' (the validity of this assumption is discussed in ref. [11 ]), 
equality of р-Аз and ω-f couplings at the mesóme vertex (ideal mixing, OZI rule). 
As already mentioned, Гр and Γ
ω
 are fixed at 0.25 and 1.5 GcV respectively. The 
ratio 7
ω
7η/7ρ is then determined by the 'magnetic' couplings of ω(0 and pik^) at 
the nucleón vertex. The value from our fit, 7
ω
7η/7ρ = 0.97 ± 0.22, agrees with the 
value around 1 expected from a low-energy analysis [10] or from another Regge 
analysis [12]. 
5. Measurement of the t' dependence of K*(1420) production 
We measure the t' dependence of K*(1420) production using a sample of about 
3700 events defined by 1 36 <Л/(К„) < 1 48 GeV We use the same method as for 
the measurement of the K*(890) f' dependence, replacing the P-waves by D-waves. 
Our results are shown in fig. 6. The DQ, D_ and D+ waves exhibit the same qualita­
tive features as the P0> P_ and P+ waves, discussed above. We did not try to describe 
K*(1420) production in such detail as we did for K*(890) production (no similar 
analysis of charge-exchange K*(1420) production at our energy has been published), 
Some qualitative remarks can be made however from a comparison of K*(890) and 
K*(1420) production we see that the relative intensity of the η = + waves as com­
pared to the η = — waves decreases with increasing mass (this was already clear 
from the partial-wave analysis as a function of mass) This observation is in agree-
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Fig. 6. D-wave amplitudes (multiplied by the factor F defined in the text) and the relative 
phase of DQ and £)_ as a function of t'. 
ment with a theoretical approach where K*(890) and K*(1420) production are 
related by considering duality for reggeon-particle scattering [13]. The suppression 
of the non-evasive ('cut') contributions of the η = — waves with increasing mass (in 
agreement with the absorption model of Williams [9]), has been previously ob­
served [6,14], but a clear understanding of this effect does not exist. 
6. Summary 
In summary we can say that the Κπ system below 1.52 GeV can be understood 
in terms of S-wave, K*(890) and K*(1420) production. The latter two resonances 
are produced mainly in helicity-0 (unnatural parity exchange) and helicity-1 natural 
parity exchange states. Small contributions of helicity-1 unnatural parity exchange 
waves are present. The /' dependence of the waves corresponding to K*(890) pro­
duction is successfully described using a Regge-pole model. This model is a natural 
extension ofthat used by Estabrooks and Martin [5b] to describe charge-exchange 
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Κ*(890) production and allows the extraction of/= 0 exchange amplitudes in addi­
tion to / = 1 Λ small but significant contribution from TJ-H exchange is found in 
P0, ω-f and р-Аг exchange contribute to P+ No attempt has been made to describe 
the t' dependence of K*(1420) production in such detail, but it is observed that 
the D0, D_ and D+ waves have a similar t' dependence as P0, P_ and P+ respectively 
indicating related exchange mechanisms 
We wish to thank the operating crews of the CbRN PS and the 2 m Hydrogen 
Bubble Chamber and the constructors of the beams We gratefully acknowledge a 
correspondence with A D Martin 
Appendix 
In this appendix we give the relations between the moments ( У{„> and the den­
sity matrix elements PV/W'TJ for the decay/''-* 0~0 - We will give these relations 
for L, /,' < 2 and for M, M' < 1 
^ p ^ + p ' L + p ' ^ + p ' V + ^ + p 2 2 + p 2 2 + . (АО) 
00 00 11 11 00 11 K l l 
^(Ylo)=2p0
o
l_ + îy/5{plol lV3(p;;_+pj;+)}, (Al) 
^<г}>=ч/2р;;_
 + ^ р;;--1ч/тр;;_, ( А 2 ) 
V4T<yg>=i^ íp j ; _- i (p ; ;_ + p¡ ; + ) } + 2p-_ 
+
 ? ^ ^ - + ^ м - + р м + ) Ь ( А З ) 
>/4ir<y?>=^>/3üpjj_+>/2p;;- + *>Aöpj;-, (A4) 
^г<гі>=^ зо(р;|_ -р||+) + ^ зо(р2;+-р;;_), (AS) 
47( Y30) = & VÎ05 p;j_ - A V35 (р;2_ + р»+), (А 6) 
л/4я"<^1>=А VÏÖ5p12-+a-\/35p12- , (А 7) 
•" ο ι •
зэ
 10 
Vn(Yl)=ìjs/42(pli2i_ -P¡J+), (A8) 
v4F(yi>= 6yp 2 j - -np; ;-+p;;+) . (A9) 
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tal. Ι Κ-ρ-* Κ0*- ρ 
(Α. 10) 
(Α. 11) 
J J Engelen et 
>/ÜF<I1> = $> / ÏÖ(PÏ ! - -PJ | + ) . 
It is now trivial to express < У{
п
> moments in the quantities І^
ц
 and Φ^η deter­
mined by our fits, using eqs. (3) and (4) (sect. 2). Using the symbols introduced in 
sect. 2, and normalizing according to eq. (A. 12), we have: 
1 = 5 2 +РІ +PÍ +РІ +Dl +DÍ +Dl , (A.12) 
V4Í < r¿> = 2 5^0 cos(<ï>s - Ф
Ро
) +іуД iP0D0 со5(ФРо - Φη 0 ) 
- i sfb{P_D_ со5(Ф
Р
_ - Φ , Ο + Л О * со5(Фр+ - Φη+))}, (Α. 13) 
\/4я (Re Υ\) = уД5Р_ cos(<t>
s
 - Фр_) + l§y/30P0D_ со5(ФНо - Ф„_) 
(А. 14) s/WP_D0 со5(Фр_ - Ф п 0 ) . 
у/^і Yl) = f VS {РІ - i (Ρ- + Я» + 2 ^ о со5(Ф5 - Фп0) 
+ ly/S{Dl + ±(pl+Dl)}, (А.15) 
s/4ÏT~(Re Y]) = I y/3ÖPoP- со5(Фр0 - Фр_) + у/2 SD_ cos(<t>s - ΦΌ_) 
+ ^ лАООоО-со$(Ф„0 - Ф о _ ) , (А. 16) 
^4^<Ке Уі> = jL V3Ü (Pi - /^) + ¡L ЗО (D? - D2_), (Α. 17) 
v/4Í ( y¿> = з^ VTÖ5 A>oöo со5(Фр0 - Φη0) - £ 35 /».Л. со5(Фр_ Фп_) 
+ Я+0+со8(Фр+ - Ф п + ) , (А. 18) 
^ 4 я <Re Y]) = ± y/W5P0D_ cos(Op0 - Φ 0 _ ) 
+ Йч/35^-ОоС05(Фр_-Ф
П о
) ) (Α. 19) 
s/4n(Re Yl) = \ y/42 {/>_D_ со5(Ф
н
_ Ф 0_) - P+D+ со$(ФР+ - Ф^)), 
(Α.20) 
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4/4Î(yS>=fDg-4(£)i+D2), (A.21) 
N/47(1*6 ΥΧ> = } VÏ5D0D- ΟΟ5(Φ
ΏΟ
 - Φ 0 _ ) , (A.22) 
V47r<Re ί1> = 7 N/H) (Di -Dl). (A.23) 
For each η the phase of one wave can be arbitrarily set to 0. The phases of the 
other waves are thus measured with respect to that wave. In particular one can set 
Φ 5 and Φρ+ to 0 in the form, (A.12)-(A.23). 
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CHAPTER I V . 
T H E M E T H O D O F M U L T I C H A N N E L A N A L Y S I S . 
IV.1. Introduction. 
The study of reaction mechanisms of stronq interaction4 between 
hadrons is complicated by the fact that many such mechanisms contribute 
to the same final state. The presence of dynamical mechanisms is 
indicated by structures in the distribution of events as a function of 
certain kinematical variables, different from that expected from 
uniformly populated phase space. 
Selections on one or more of the kinematical variables, based on 
the particular shape of the observed distributions are usually used to 
define a sample of events corresponding to a single reaction mechanism 
or to closely related reaction mechanisms. The application of this very 
common procedure is not trivial: in general such a kinematical "cut" 
also picks up overlapping background events which then contaminate the 
sample used for analysis. 
In particular, strong overlap can be expected between various 
mechanisms in the reaction 
K~p •+ Κ0π"ρ at 4.2 GeV/c (IV. 1) 
As was pointed out in the previous chapter this reaction is dominated 
* * -o -
by К (890) and К (1420) production. Therefore, the overlap of Κ π 
with Κ ρ and π ρ resonances will contaminate the distributions of the 
-o -
latter to an extent that makes it meaningless to study К D and π ρ 
resonances with conventional technigues. The contamination of the 
dominating Κ π system itself will be relatively smaller, but if 
interferences are present the effect may not be negligible even there. 
Mutual overlap and possible interferences need not be a 
disadvantage. On the contrary, interference grants a unique 
possibility to study the relative phase between the overlapping 
mechanisms. In such a study, all nechamsms sizeably contributing to a 
few-body final state have to be treated simultaneously. A method 
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allowing one to do this is the "multichannel analysis" suggested by Van 
Hove 111. The method has been successfully applied to 1500 events of 
the final state i n K p - ^ K u p a t S GeV/c [2). There, a small cross 
section channel, Δ (1950)K , could be isolated. At this statistical 
о + + 
level interferences between (Κ τ ) and (pt ) states were not found to 
be necessary. In the following chapters we will use the method of 
multichannel analysis in order to separate reaction mechanisms and 
their interferences in reaction (IV.l), using our high statistics 
sample of 31,344 events. Before doing so, we will give a technical 
description of the method. 
IV.2. Method and definitions. 
As we did so far we will call a physical process giving rise to a 
particular final state, such as (IV.l), a reaction. The various 
specific mechanisms contributing to such a process will be grouped into 
so called channels. Channel i is described by a distribution function 
f.. Interference effects between channel i and channel j are described 
by a distribution function f... In terms of channel amplitudes the 
distribution functions can be written as 
f (ν) - Σ|A..(v)|2 (IV.2) 
ι
 λ
 λι 
and f i j ( v ) = 2 f R e A x i ( v ) * A x j ( v ) (IV.3) 
where the summation runs over the nucleón helicities and ν represents a 
complete set of phase space variables. The distribution function for 
the total final state can then be written as 
f(v) = ІсЛЛч) + Σ c i.f i (ν) (IV.4) 
i i<j ^ 
If the f.(v) are normalized, the c. correspond to the fraction of 
events in the corresponding channels; c.. contains /c.c. and a 
1] ι ] 
coherence factor 0 < d.. < 1; c.. = d.Vc.c.. 
- 13 - i] ij i j 
Once a guess has been made for the A,. (or the f. and f..), the 
4
 λΐ 1 l ] " 
с. and the d.., one can calculate for every experimental event α 
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"weights·1: 
Cf. 
ν
0
 = -^- (IV.S) 
c.f a. 
and w". = 1:1 1^ (IV.6) 
ij
 f a 
(We will suppress the index α in the followinn). The distributions in 
the kinematical variables that are obtained by weighting all events 
with weight w. are said to correspond to sample i. We will now prove 
that the distributions obtained from sample i are Identical to those 
which would have been obtained if only channel i had contributed to 
the physical process under study, provided that f is correct. Using the 
proper overall normalization constant С we can write (provided that 
f is correct) 
6N = Cf6v 
where 6N is the number of events in the phase space cell 5v. Using 
sample i, we get for the number of events 6N in cell 6v: 
6N = w 6N = w Cfóv 
using (IV.5) 
ON. = Cef .δν 
1 i l 
which is indeed equal to the number of events which would have been 
obtained in δν if only channel i would contribute to the reaction. 
(c. = 1 in that case). We note that the parameters с correspond to the 
fraction of events corresponding to channel i, if f. is normalized to 
unity. We furthermore note that for orthogonal functions f and f the 
integrated number of events contributing to the interference between 
channels i and j is equal to zero. 
The distribution of all events weighted with w corresponds to 
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the interference between channels i and j. Note, that this distri­
bution can be negative, as the w.. can be negative, over part or all of 
the distribution. 
Usually, the first guesses will only be rough and the comparison 
of the weighted with the expected distributions will iteratively lead 
to an improved parametrization. Improved guesses for the parameters c , 
c!, are obtained from c' = Ew./N, where N is the total number of events. i 1 1 
In practice, it may turn out that not only the shape of the f. 
has to be adjusted, but also that further functions f for channels not 
yet considered have to be added. Of particular help are experimental 
events in phase space regions where all f. vanish or become meaning-
less. Λ Breit-Wigner amplitude B(M ), which will be used to describe 
the mass dependence in the f , becomes meaningless in its long tails. 
In the first iteration, we therefore found it convenient to set w = 0 
and w.. = 0 whenever B(M ) was less than 1% of its maximum value. 
Events corresponding to channels not yet included can then give an 
entry to the distribution of events ("remainder sample") where all 
events are weighted with 
w R = 1 - Ew - Zvi. (IV.7) 
i i<j 
This will occur if at least part of the new channel does not overlap 
with those already included. Study of various distributions weighted 
by w can thus give insight into what new channels are necessary. 
IV.3. Relation to maxinum likelihood fitting. 
As will be clear from the preceding section, the multichannel 
method is of a heuristic nature. A nice and illustrative coïncidence, 
however, is that as far as the determination of the parameters с and 
d.. is concerned (which is only part of our goal) the method is 
equivalent to maximum likelihood fitting (see also ref. [3] ). 
If the extended maximum likelihood method is used for the 
determination of the parameters c. and d.. the following function L 
has to be maximized with respect to these parameters [4] : 
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Ν 
L - Ein f(v ) - N/f(v) dv 
α=1 
where N is the total number of events and the integral extends over 
phase space. For L to be maximal, the following equations have to be 
satisfied: 
Эс. 
(a) 
The equations (a) lead to 
ι
 c
 •
 c
 • 
I —(f? + τ d. У-3- f. .) - N(F. + - d, ./-1 F. .) = 0 (IV.Θ) 
α a i 2 13 с. i] ι 2 i] с. ι;) 
and the equations (b) lead to 
I /c.c. f. . - N/C с. F. . = 0 (IV.9) 
α
 fo 1 j i] i j i] 
where we have written ff. dv = F, and if.. dv = F... With the help 
1 i ±3 ij ^ 
of (IV.9), (IV.8) reduces to 
S ^ ^ - ^ i - 0 ( І Л 0 ) 
In the multichannel approach the conditions 
I w" = N. (IV.11) 
α ι ι 
and I w". = N.. (IV.12) 
a ID i] 
have to be satisfied, where N and N.. are the numbers of events 
contributing to channel i and to the interference between channels 
i and j respectively. Using (IV.5) and (IV.6), (IV.11) and (IV.12) 
take the form 
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Cf" 
5-^5— -»i (IV.13) 
α 
Σ^-|ί=Ν.. (IV.14) 
With с. . = d. ./ cc. (IV.14) becomes 
ij ij ι J 
, α 
d. ./ cc. f. . 
S l j α 3 1 ? - » 1 3 "V.M.) 
The Ν. and Ν.. as obtained from a maximum likelihood fit are 
i ІЭ 
N i = c ^ Fi (IV.15) 
N. . = d. Усе. ti F, . (IV.16) 
If we multiply (IV.9) by d.. and (IV.10) by с and use the 
normalizations (IV.15) and (IV.16) the extended maximum likelihood 
method is seen to lead to the same results as the method of 
multichannel analysis: equations (IV.9), (IV.10) become identical to 
(IV.13), (IV.14·). 
In spite of this equivalence between maximum likelihood fitting 
and the method described in sect. IV.2, and in spite of the availa­
bility of excellent routines for determining maxima of functions, we 
have decided to write our own computer code and use the multichannel 
method. We will not only be concerned with the determination of 
parameters с and d. (already a considerable number) but also with the 
determination of other parameters occuring in our amplitudes, which one 
could call the shape parameters. Although one can in principle 
conceive of a maximum likelihood programme to determine all parameters 
involved, it can hardly be believed to work in practice. Moreover, from 
the point of view of the user, such a programme is a black box, 
difficult to control. Our multichannel programme, on the contrary, gives 
us the possibility to check and judge the status of our analysis at 
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each stage. In particular we can change parametrizations, add new 
channels and tune parameters (for example by using selected samples for 
"off-line" fitting) at any time that it may appear necessary to do so. 
This makes the analysis flexible and transparant. Thus, in the presence 
of many mechanisms, the heuristic multichannel approach will be 
preferable over the formal maximum likelihood approach. 
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CHAPTER V. 
A P P L I C A T I O N O F T H F M E T H O D O F M U L T I ­
C H A N N E L A N A L Y S I S . 
In this chapter we describe the iterative improvement of the 
total distribution function f, eq. (IV.4), for our reaction (IV.l), 
K~p •* Κ0π~ρ at 4.2 GeV/c. 
V.l. Definition of channels. 
From the data presented in chapter III we conclude that the 
following channels are present: 
- -o -
Κ ρ •* (Κ π ) ρ to be called channel 1 
•
 s 
->• К (890)p " 2 
* 
•+ К (1420)p ·• 3 
-»• Κ
0
 Δ (1236) " 4 
-> Κ
0
 Ν (1520) " 5 
-о * 
-» К Ν (1670) " 6 
•+ π"Σ
+(1765) " 7 
The precise identity of the two N 's is not a priori clear, since 
rather many resonances have been reported by formation experiments in 
• _ * 
this region. For example: N (1520) (3/2 D-wave), N (1535) (1/2 S-
* - * + • _ 
wave), N (1G70) (5/2 D-wave), N (1688) (5/2 F-wave), N (1700) (1/2 
S-wave). 
It furthermore follows from chapter III that channels 2 and 3 can 
be split up according to helicity and naturality of the (Κ n ) system. 
We specify 
• Ρ -
К (890) in a state J Μη = 1 1 + sub-channel 2a 
?b 
2c 
К (1420) in a state J1 Μη = ? 1+ " За 
3h 
= 2+l- " 3c 
 
= 
1 0-
Γι-
7 + l
  
2 + 0 -
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V.2. Input to the first iteration. 
We start by writing the distribution function as a non-coherent 
sum 
f = C f + C f + C f (V.l) 
KT Κπ pu pw pK pK ι ' 
of distribution functions for the whole (Κπ) system, the whole (pn) 
system and the whole (pic) system, f itself may, of course, contain 
interferences among channels 1-3. Similarly interferences among 
channels 4-6 are in principle contained in f . The parameters С„ , 
С and С „ determine the relative contributions from the three 
pit p K 
systems. A channel contribution is then given by the product of а С 
and the corresponding density matrix. 
In the first iteration the С are estimated from the mass 
distributions (fig. 2 in chapter III): C,- = 0.825, С = 0.16, 
t P 
С „ = 0.015, and the following parametrizations have been used for 
f„ , f and f „: 
Κπ ρπ pK 
-о -
The Κ π system: 
f = Ζ N J l N J 2 p J l J 2 A J l (соз .ф) A J 2* (соя ,ф) 
B J l(M 2)B J 2 (M2)F^1 (tîF^2 (t) (V.2) 
Min Мгп 
with θ and φ the polar and azimuthal decay angles in the Gottfried 
-o — -o -
Jackson frame of the (Κ π ) system, M the (К и ) effective mass and t 
the four momentum transfer squared from initial to final proton. 
Jl J2 
N and N are normalization constants such that the phase space 
integral of f„_ equals l.P„ ,. „ is the (Κ π ) production density 
(+) See also Appendix A. 
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matrix. The functions A are linear combinations of spherical 
j M T1 j 
harmonics Y , written explicitly in chapter III.B. The В are Breit-
M 
Wigner amplitudes: 
BJ(M) M Г (M) 
q (M2 - м 2) ІМ0Г(М) 
q is the magnitude of the К momentum in the (Κπ) rest frame, M is the 
о 
resonance mass. Г is the mass dependent width, which we approximate by 
Г(М) 
2J+1 M 
where q stands for q, calculated at M = M [l] 
The parameters Μ , Г input to iteration 1 have the following 
l u e s 
C h a n n e l 
(KU) 
*
 s 
К (890) 
К (1420) 
(Nr) 
(1) 
(2) 
(3) 
M (GeV) 
о 
1.26 
0 .892 
1.42 
Г (GeV) 
- о 0 . 5 
0 . 0 5 
0 . 1 
The (Κπ) parameters have been guessed from the S-wave cross 
section as a function of mass, the determination of which has been des­
cribed in chapter III.B. Their values are not exactly equal to the 
results of the fit mentioned there, but this is not important since 
they will be subject to iterative improvement. The К (890) and 
* Г 1 
К (1420) parameters have been taken from [2] . 
For the functions F„ (t) we use the following expressions 
Μη 
P0_(t) = /t 
ait· 
a ?t' 
(t + w 2 ) 2 
+ γ e 
1 
( .З) 
with μ equal to the π mass and t' 
min 
F J (t) 
1-
bif +
 v (V.4) 
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F > > ( f ) 
C f et' 
e + Y 3e (V.5) 
With such expressions we are able to describe the t' dependences, 
presented in chapter III.В for t' < 0.3 GeV2. These expressions can be 
used for higher t values, in which case they only serve the purpose of 
effectively describing the various t dependences. No detailed 
physical meaning will be assigned to the parameters occur ing in 
expressions (V.3), (V.4) and (V.5). The numerical values of these 
parameters, which are used as input to iteration 1, have been deter­
mined by fitting the t' distributions given in chapter III.B, i.e. for 
t' < 0.Э GeV2; they are listed in table V.l. For t' > 0.3 GeV? all t 
dependences will be taken to be constant functions at this first stage 
of the analysis. 
Table V.l. Parameters for the description of the t' dependence of the 
(Κ π ) partial waves, input to iteration 1, for t' < 0.3 GeV 
J 
0 
1 
2 
a i 
- 1 . 3 6 ± 0 . 8 0 
0 
0 
•"i 
0 
0 
0 
a 2 
0 
0 
0 
b i 
0 
0 
^ 2 
0 
0 
b 2 
0 
0 
P l 
0 . 4 2 + 0 . 0 3 
0 . 3 4 ± 0 . 1 5 
C l 
- 6 . Θ + 0 . 5 
- 5 . 0 + 2 . 9 
^ 3 
0 
η 
C 2 
0 
0 
J1 J2 
The density matrix ρ is in first approximation determined 
1 2 η 
from a maximum likelihood fit to data with M(KTI) < 1.52 GeV, t' < 0.3 
j 1 2 
GeV , using the distribution function (V.2). Note that the ρ have MlV 
no mass or t' dependence anymore since that is fully taken into account 
by the B(M) and F(t) functions. Because of the normalization 
J1 J2 
constants N, the ρ give for J. = J_, M, = M_, the percentage 
Μ.Μ_Π 1 ¿ 1 ¿ 
contribution to the KTI system. 
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t -о -
Table V.2. Production spin density matrix of the (Κ π ) system, input 
to iteration 1. 
J p 
STATE 1 
2+l
 + 
2+l
 + 
l"l + 
0 +0-
0 +0-
Γο-
0 +0-
1~0-
1~1-
0 +0-
i"o-
Γι-
2 +0-
0 +0-
i"o-
Γι-
2 +0-
2+l-
Μη 
STATE 2 
2 + 1 + 
l"l + 
Γι+ 
0+0-
Го-
Го-
Γι-
Γι-
Γι-
2 +0-
2 +0-
2 +0-
2 +0-
2 +1-
2 +1-
2 +1-
2 +1-
2 +1-
REAL PART 
0.0274 
0.0348 
0.4836 
0.1651 
0.1317 
0.2192 
-0.0504 
-0.0566 
0.0499 
0.0357 
0.0465 
0.0142 
0.0431 
0.0126 
-0.0045 
-0.0029 
-0.0073 
0.0113 
J1 J2 
IMAGINARY PART 
0.0494 
О.ОВ02 
0.0370 
0.0382 
0.0718 
0.0346 
-0.0311 
-0.0262 
-0.0353 
0.0059 
-0.0094 
The prc system: 
As stated before, we observe three clear bumps in the ρπ mass 
spectrum (chapter III.A, fig. 2b). The low mass bump is recognized as 
the Δ0(1236) (M = 1.236 GeV, Γ = 0.12 GeV). We assign the two other 
о о 
bumps to the production of two single resonances with Breit-Wigner 
mass dependences: N*(1520) (M = 1.52, Г = 0.12 GeV) and N (1670) 
(t) At this early stage of the analysis it is not meaningfull to 
quote errors. 
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(M =1.67 Γ =0.12 GeV); we take the decay orbital angular momenta 
0 0
 * * 
equal to 2 in both cases. For N (1520) and N (1670) we use the mass 
21+1 
, for the Δ(1236) we use the slightly 
dependent width Γ = Γ 
more sophisticated expression [і,ЗІ Г = Γ 
q 
3
 (M+Mj)2 - м 2 2 
(M +M ) 2 -0 1 
with M. and M the proton and pion masses respectively. 
We do not consider t' and angular dependences of the (ρπ ) system in 
the first iteration of the analysis. Nor do we include interference 
within the ρπ system or with the Κπ and Kp systems, so far. We use 
* 
С = 0.16 as the sum of 0.06 for Δ,0.04 for N (1520) and 0.06 for 
ρπ 
N*(1670) production. 
-o 
The Κ ρ system: 
The enhancement of events around 1.77 GeV in the pK effective 
mass spectrum (chapter III fig. 2c) is taken as evidence for 
production of Σ (1765). Indeed, a preliminary run of the multi­
channel analysis programme, with only channels 1-6 included gave 
clear Σ (1765) contamination in channels 1 and 3. 
We parametrize the mass dependence for this channel by a 
relativistic Breit-Wigner with M J =1.765, 0.12 GeV with decay orbital 
angular momentum equal to 2. С is taken to be equal to 0.015. Also 
here we don't parametrize t' and angular dependences in the first 
iteration. No interference is allowed with the Kn and ρπ systems. 
Remainder sample: 
A first run showed that the remainder sample defined in chapter 
IV contains only the tails of the К (890) and К (1420), but no 
significant further structure (except perhaps an accumulation around 
M л» 1750 MeV) . We tentatively release the 1% cut on the Breit-
Wigners in the following iterations. 
V.3. Iteration 1. 
A run of the analysis programme with channels 1-7 parametrized 
in the above described manner gives a first t' dependence for 
5 
Channels 4-6. For channels 1-3 we obtain t' dependences for the entire 
t' range, i.e. also for t'ï-O.B GeV2. The t' dependence for channels 4-6 is 
parametrized as follows: 
c.t' с t' 
Fit') = (t ,) P (e + ye ) (V.6) 
In table V.3,we give the numerical values obtained for these parameters. 
Table V.3.: Parameters for the description of the t' dependence of the 
(ρπ) channpls (4-6), result of iteration 1. The parameters 
for the cos θ dependence of channel 7 are also given. 
Channel 
4 
5 
6 
7 
Ρ 
0 . 1 9 θ ± 0 . 
0 
0 
-
006 
c i 
- 2 . 7 8 ± 0 . 2 8 
- 1 . 4 2 + 0 . 1 7 
- 0 . 8 2 + 0 . 1 1 
- 1 . 5 2 + 0 . 4 1 1 
Ύ 
0 
0 
0 
.1+0. 5 3 
C 2 
0 
0 
0 
. 1 + 0 . 3 
# -0 
In figure V.l. the production cosine cos θ of the (pK ) system in 
the overall center of mass is shown for channel 7, after iteration 1. 
We clearly distinguish both forward ( К quantum numbers pxchange) and 
++ + 
backward (Δ exchange) production of Σ (1765). The production 
characteristics of the (pK ) system will therefore be incorporated via 
a parametrization of the cos θ in stead of the t' dependence: 
2 * C l C O S 0 
F(cos θ ) = e + Ye 
c-cos θ
(V.7) 
The values of γ, с. and c_ are given in table V.3. 
The output of iteration 1 reveals significant structure in the 
M(K0p) distribution of channel 3c (2 1- Κπ production): a distinct 
peak at 1480 MeV with a width of about 80 MeV (fig. V.2.). In the next 
iteration we will therefore include 
K~p •* Σ (1480)τι" to be called channel 8. 
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Fig. V.l. Production cosine distribution of Ζ (1765), after iteration 1. 
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Fig. V.2. Μ(ρΚ0) distribution for the 2 1- (Κτι) channel, after iteration 
1. The dotted histogram refers to the same distribution after 
iteration 2. 
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We will only parametrize a Breit-Wigner mass dependence for channel 8 
at this stage of the analysis, M = 1.48 GeV and Γ = 0.08 GeV. The 
relative orbital angular momentum of the decay products will be taken 
equal to 0. We estimate the relative cross section of channel 8 to be 
0.5%. 
V.4. Iteration 2. 
The output of iteration 2 shows as the most striking result a clear 
change in the cosB (Jackson angle) distributions of all (pir) channels 
and of the Σ(1765) channel. While in all соз distributions from iter­
ation 1 (full histograms in fig. V.3.) a large accumulation of events 
was observed near сон = 1, this accumulation disappears in iteration 
2. (dotted histograms in fig. V.3.) The accumulation corresponds to 
events with a fast backward proton (in the CM frame), and hence with a 
-o -
fast forward, peripheral (К n ) system. Because the peripherality of 
all channels has been taken into account in iteration 2, the 
contamination of the (pir) channels by the large cross section (Κπ) 
channels (reflected by the accumulation near cos = 1) has largely 
disappeared. 
The peak in M(pK ) of channel 3c, mentioned above, has also 
decreased considerably due to the introduction of channel 8. This is 
illustrated by fig. V.2., where the full histogram represents the 
result of iteration 1 and the dotted histogram corresponds to the 
result of iteration 2. Just as for channel 7, we observe for channel 8 
a соз distribution which typically shows the presence of forward and 
backward production mechanisms (meson and baryon exchange res-
pectively). We again parametrize the соз dependence according to 
formula V.7 and find с = -1.5±0.9 , γ = 0.6±0.8 , с = 3.2±0.9. 
V.5. Study of the ίρπ ) system (Iteration 3). 
The asymmetric shape of the соз distributions of the (ρπ) samples 
(fig. V.3a-c, dotted histograms) shows that our samples of channels 4, 
5 and 6 (Δ0(1236), N (1520) and N (1670) ) do not correspond to pure 
resonances. A more detailed understanding of the (ρπ) system can be 
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Fig. V.3. Jackson angle distributions of Δ(1236) (a), N (1520) (b), 
N*(1670) (c) and Σ(1765) (d), after iteration 1. The dotted 
histograms refer to the same distributions after iteration 2. 
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obtained from a spin parity analysis. The distribution function for the 
(pu) system is written (for details we refer to appendix A): 
fp* • J?J2 N^
1
 N-J2 0^JM\ A
J\ <θ,φ) AJ/ (θ,φ) 1
 /• . M] M2 Μ1Μ2Π Μιλη МгАЛ 
M]"20A 
B J l(M 2) B J 2 (M2) F ^ t f ) F^ 7(f) (V.8) 
Mi M2 
with θ and φ the polar and azimuthal angles of the proton in the (ρπ) 
Gottfried-Jackson frame, M the (ρπ ) effective mass, t' = t - t . , 
m m 
- -0 
where t is the four momentum transfer squared from К to К The 
J J 
N are normalization constants. The amplitudes A . are linear 
Μ ΜΑΤΙ 
combinations of Wigner D functions: 
S¡;xл(θ'φ, - 'TT" οίχ ( φ' θ' 0 ) + ^ Р < - 1 ) ™ ^
λ
(Φ.θ,ο, (V.9) 
J, M and Ρ are the spin, its ζ component (in the GJ frame) and the 
parity of the (pit ) system, λ is the helicity of the final state 
proton, n is the eigenvalue of reflection with respect to the x-z 
plane. In contrast to the meson case (chapter III.B) it has no 
obvious physical meaning. We use the decay amplitude (V.9) in order to 
obtain a simplification of the density matrix ρ which has many 
j 
interdependent elements if the amplitude A , would be taken proportional 
J J J 
to D : A ^ D ,. (The summation in (V.8) runs over positive M only) 
MA MA MA 
Studies of (ρπ π ) systems have found equally adequate partial 
wave fits for η = +1 and η = -1, so that in practice a set of waves with 
the same value of η for all waves could be used [4,5] . We have found 
that the same is true in our two body case. We have made the arbitrary 
choice η = +1. 
The best description of the соз and φ distributions of the (ρπ) 
samples was obtained in terms of the states listed in table V.4. 
63 
Table V.4. Decomposition of the (ρπ ) system. 
2 J P 2 M t 
3 + l 
3 + 3 
3"l 
з"з 
Γι 
5"l 
5"3 
5 + l 
5 + 3 
Γι 
Resonance 
Δ(1236) 
Ν* (1520) 
Ν (1535) 
Ν* (1670) 
Ν* ( 1 6ΒΒ) 
Ν* (1700) 
Mass (GeV) 
1.236 
1.52 
1.535 
1.67 
1.688 
1.7 
Width (GeV) 
0 .12 
0 .12 
0 .12 
0 .12 
0 .12 
0 .12 
Most information concerninq the N 's listed in this table comes from 
formation experiments (see Particle Data Tables [2]). For our analysis 
of the (pu) system we have added the samples of channels 4, 5 and 6. 
For Μ(ρπ) < 1.58 GeV we found it necessary to include Λ(1236), N (1520) 
and N (1535) and their interferences. For M(pii) > 1.58 GeV we found a 
description in terms of N*(1670), N (1688) and N (1700). 
For the N (1670) and N (1608), which have the same spin and almost 
the same mass and width, only the summed intensity can be measured. 
(From their interference pattern, due to their opposite parities, it 
follows that both are present). On their separate intensities we can 
only give limits, derived from the positivity conditions imposed on the 
density matrix. 
The two spin 4 objects, N (1535) and N (1700), contribute with 
small cross section to our data. Due to interference effects, however, 
they largely improved our fits. 
In the following table we give the (pir) density matrix we find as 
a result of iteration 2: 
(t) We will denote spin and helicity of fermion states by 2J and 2M for 
ease of notation. We will do this throughout this thesis. 
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Table V.5. Density matrix of the (pf ) system, determined on the out­
put of iteration 2. 
2 J P 
STATE 1 
3 + 3
 + 
3 + 3 + 
3 + l
 + 
3 + 3 + 
3 + l
 + 
3~3+ 
3 + 3 + 
3 + l
 + 
з"з+ 
3" l + 
3 + 3 + 
3 + l
 + 
з"з+ 
з " і+ 
Γ ι + 
5"3+ 
5"3+ 
5"l + 
5"3+ 
5"і + 
5 + 3 + 
5"3+ 
5"Ί + 
5 + 3 + 
5+1
 + 
5"3+ 
5"і + 
5+Э
 + 
5+1
 + 
Г і + 
2Μη 
STATE 2 
3 + 3 + 
3 + 1
 + 
Э
+1
 + 
з"з+ 
з"з+ 
з"з+ 
3~1 + 
з" і+ 
з " і+ 
з " і+ 
Г і + 
Г і + 
Г і + 
Г і + 
l " l + 
5"3+ 
5" і + 
5" і + 
5 + 3 + 
5 + 3 + 
5 + 3 + 
5 + 1
 + 
5 + 1
 + 
5
+ 1
 + 
5 + 1
 + 
l " l + 
Г і + 
Г і + 
Г і + 
Г і + 
REAL PART 
0 . 2 1 8 
0 .022 
0 . 1 3 2 
- 0 . 1 1 4 
0 .012 
0 . 1 2 5 
0 . 0 1 5 
0 . 0 2 9 
- 0 . 0 2 2 
0 .068 
0 .004 
- 0 . 0 0 7 
- 0 . 0 0 7 
0 .000 
0 . 0 2 2 
о.о з 
-0.01Θ 
0 .166 
0 . 0 0 4 
- 0 . 0 0 2 
0 . 1 0 4 
- 0 . 0 1 6 
- 0 . 0 3 4 
- 0 . 0 0 4 
0 .041 
- 0 . 0 0 9 
- 0 . 0 6 7 
- 0 . 0 1 0 
0 .031 
0 .041 
J 1 J 2 
IMAGINARY PART 
- 0 . 0 6 
0 . 0 1 9 
- 0 . 0 1 6 
- 0 . 0 7 0 
0 .042 
0.0Θ1 
0 . 0 4 6 
- 0 . 0 0 5 
- 0 . 0 0 2 
0 . 0 0 1 
- O . l ' l l 
0 . 0 1 0 
- 0 . 0 0 6 
0 .037 
- 0 . 0 2 2 
- 0 . 0 0 3 
0 .054 
- 0 . 0 1 8 
0 . 0 1 6 
- 0 . 0 0 8 
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Fig. V.4. Jackson (a) and Trleman-Yang (b) angle distributions of the 
(ρπ) system (output of iteration 2) with fitted curves 
superimposed (input to iteration 3). Events with Μ(ρπ) < 
1.58 GeV have been selected. Figures (c) and (d) are the same 
as (a) and (b), but now for Μ(ρπ) > 1.5Θ GeV. 
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Also in table V.5 no errors have been quoted yet. 
In figs. V.4a, b and V.4c, d we present the соз and φ distri­
butions of the added (ρπ) channels, for Η(ρπ) below and above 1.50 GeV 
respectively. The curves in these figures are the result of the fits 
described above. It can be seen that for the sample corresponding to 
the higher М(ртг), some disagreement exists between the data and the 
curve resulting from the fit, for соз > 0.7. As this іч the region of 
the biggest overlap with the К '·; and the separation cannot be 
expected to be perfect at this stage, we will take the parameters 
given by the fit seriously. 
V. 6. Iteration 4, 5. 
These iterations redetermine the (Kir) density matrix, t' 
distributions (both for the (Κπ) and the (pii) channels) and cos9 
distributions for the (pK ) channels. 
The important conclusion to be drawn from iterations 4 and 5 is 
that the parametrization that we have reached at this stage is already 
rather "stable", i.e. that it is a good basis for working towards 
refinements. 
The improvements of iterations 4 and 5 result in a reduction 
of К (1420) contamination of the (Kir) S-wave and the N channels. After 
iteration 3 this contamination can be observed in the (Kir) effective 
mass distributions of these channels. For the (Κπ) S-wave sample it is 
estimated to be of the order of 1%, for the N 's it ranges from 1 to 
5%. All these numbers have been reduced by at least a factor two after 
iteration 5. 
V. 7. Iteration 6. 
As a result of iterations 1-5 we find the Σ(1765) соз (Gottfried-
Jackson) and φ (Trieman-Yang) distributions of fig. V.5a and V.5b 
respectively. The curves m these figures result from a fit to the 
Σ(1765) decay angular distribution under the assumption that it is a 
spin r object, produced with helicities *- and ±-. The φ distribution 
gets its structure from the interference between helicity - and 
1 
helicity - partial waves as can be easily worked out with the help of 
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Fig. V.5. Jackson (a) and Trieman-Yang (b) angle distribution of 
E(1765) (output of iteration 5) with fitted curves super­
imposed (input to iteration 6). 
200 
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Fig. V.6. Jackson angle distribution of the 0 0- (Kir) channel after 
iteration 6. 
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appendix A. It is described well by our fit. Also the shape of the 
согв distribution is reproduced well by our fit, except for соз > 0, 
where we seem to lose events. Fron an inspection of the M(pK ) 
distributions of all other channels (not shown at this staqe) we 
conclude that the channels corresponding to the (Κττ) 0 0-, 2 0- and 
2 1+ waves indeed pick up some of the events belonging to the Σ(1765) 
channel. From the fit to the decay angular distribution, mentioned 
above, we obtain the density matrix of table V.6. 
Table V.6. Density matrix of the Σ(1765) determined on the output of 
iteration 5. 
23 2Μη 
STATE 1 STATE 2 
5 3+ 5 3+ 
5 3+ 5 1+ 
11+ 11+ 
0
J l J 2 
M l M 2 n 
REAL PART IMAGINARY PART 
0.706 ± 0.074 
-0.059 ± 0.062 -0.2Θ6 ± 0.043 
0.294 ± 0.067 
This density matrix is now used as input to iteration 6. The cos9 
distribution resulting from iteration 6 is clearly improved; now the 
shape for соз > 0 is the same as for соз < 0. However, for соз > 0 
we still find less events than in the backward hemisphere. In order to 
improve on this we will, in the course of the following iterations, 
increase the Σ(1765) intensity. This will increase the number of 
events with cos9 > 0 by a larger factor than the events with соз < 0 
because the former overlap strongly with the (Κπ) S-wave and the 
К (1420) channels, and the latter do not (cf. formula IV.5). The best 
result that we have reached will be presented in the next chapter. 
V. 8. Ttpvation 7. 
After iteration 6 we check to what extent the various channels 
are separated via a qualitative inspection of numerous distributions of 
several kmematical variables. For example: the Μ(ρπ ) distributions 
-o - * 
of the (Κ n ) channels should contain no apparent Δ or N peaks 
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(although these distributions can have a very pronounced structure, as 
we will demonstrate in chaptpr VI) and vice versa; cosB and φ distri­
butions of pure channels should be symmetric and follow the corrps-
ponding functions in the partial wave expansion; e.g. the φ distri-
-o -butions of the helicity 0 (Κ π ) partial waves should be flat. 
It appears that most channels are already reasonably clean, with 
the exception of the (Κπ) S-wave sample as is immediately clear from 
its соз distribution (fig. V.6). It deviates considerably from the 
flat distribution expected for a proper S-wave. For events with 
M(KTT) > 1.7 GeV this cos9 distribution appears to show more or less 
symmetric structure with sharp peaks for cos9 = ±1. We will atempt to 
describe this structure in terms of spin 3 (Κπ) partial waves, as the 
high mass at which we observe it suggests К (1780) production. A 
resonance of this mass and spin has recently been discovered [б] 
in mass spectra at higher energies. In our 4.2 GeV/c experiment the 
effective mass of the Kir system is close to the phase space boundary. 
Therefore the production is suppressed and the resonance cannot be seen 
in the mass spectrum. It can be considered a special succes of our 
method that the resonance seems to be needed to describe the angular 
dependence of the Κπ system. For a first determination of the spin 3 
content we use the added (Κπ) samples and select a (Κπ) mass largpr 
than 1.25 SeV. This sample is now used for a partial wave analysis in 
terms of the (Κπ) states 0+0-, 2+0-, 2 1-, 2 1+, 3~0- and 3~1+. The 
neglect of a possible 3 1- contribution is justified from the obser­
vation that the importance of Reggp-cut term"; decreases with in­
creasing mass (See chapter III.H and references therein). For the mass 
dependence of the F waves we will use a relativistic Breit-Wigner with 
a central mass of 1.78 GeV and a width of 0.2 GeV. The t' dependence 
for both F waves will be approximated by an exponential in t'. The 
slope is estimated from the above defined data sample using events 
with Μ(Κπ) > 1.7 GeV. 
From the partial wave analysis we find that ^О.б* and ^0.5% of 
the (Κπ) sample consists of 3 1+ and 3 0- channels respectively. A 
run of the multichannel programme using these relative cross sections 
gives good results, as can be verified in fig. V.7 and fig. V.8, where 
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several distributions for the 3 0- and 3 1+ samples are shown. Now 
that we have taken these channels into account, the coso distribution 
of the 0 0- sample (for М(Ктг) > 1.7) has indeed improved. Further 
refinements are still possible: the F wave relative cross sections 
have been estimated only roughly, both F waves are parametrized with 
the same t' dependence (estimated roughly), the ΚΓ(17Θ0) mass and 
width are not well established and we have not yet taken into account 
interference effects of the F waves with other (Κπ) waves. 
Interesting and encouraging are the t' distributions we obtain 
for both F waves. As explained above, the two t' dependences input to 
this iteration are identical. The output samples, however, show a 
forward turnover for the 3 1+ wave, typical for vector meson exchange 
(cf. the 1 1+ and 2 1+ samples), whereas no such turnover is observed 
for the 3 0- sample (cf. the 0 0-, 1 0- and 2 0- samples). 
For further iterations we will take the different shape of the t' 
dependences of 3 1+ and 3 0- waves into account. 
V.9. Itérations 8 and 8', 
Inclusion of the spin 3 waves, with their relatively small cross 
section, affects the S-wave cosO distribution for cosS •v» ± 1, but does 
not cure the asymmetry observed for intermediate angles. For further 
study we split up the S-wave sample by selecting events with cose > 0 
and < 0 respectively. The first cut selects mainly low (pn) masses, 
the latter one mainly high (pn) masses, strongly reducing overlap with 
the Δ and N channels. This latter sample show«? a cosn distribution 
which rises as cosà ->· -1, corresponding to an overpopulation of the 
corner of the Dalitz plot at high Μ 2(ρπ). Such a "cornering" effect 
could be the kinematic consequence of a doubly peripheral production 
mechanism [7] . In our case such a mechanism would be represented by 
the diagram: 
κ" π" 
^1 
« 2 
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where α stands for К - К and о for ω- f exchange. This choice for 
α is motivated by the results of chapter IXI.B, where we have shown 
2
 • 
that non-charge exchange К production is mediated mainly by I = 0, 
natural parity exchange. 
In principle one can also construct a diagram, like the one above, 
A exchange would be but with τι and К interchanged. In this case Ρ 
a natural choice for α , while α would still represent ω- f exchange. 
There is no obvious reason for a preference for one of these 
diagrams. They will, however, populate a different region of phase 
—о 
space. The former one ("K in the middle") will preferentially generate 
low or moderate Κ π and pK , and high ртг effective masses, while the 
latter diagram ("ir in the middle") will show a preference for low or 
moderate Κ π and ρπ , and high pK masses. This means that the second 
diagram, if present, will constitute a small background in a region of 
phase space that is strongly dominated by resonance production. Moreover, 
we have verified that the amplitude corresponding to this and similar 
diagrams depends quite gently on the kinematical variables. In 
conclusion we do not think that it would be realistic to try and 
isolate contributions of this diagram. 
For the first diagram the situation is different. Using І8 ] we 
have expressed this amplitude in terms of kinematical variables [9 ] 
obtaining an çxpression containing as only free parameter the cross 
section for this process. 
where 
- ι π α + a * 
/ t e 
PP 
M2 
pK 
_ 
α 
ω 
ΚΤΓ 
. 
DP 
α = 0.5 - 0.8 t 
ω ρρ 
<V* = 0.3 - 0.9 t 
Κ Κπ 
V
* 
(We define t to be positive; the subscripts refer to initial state and 
final state particles with respect to which the four momentum transfer 
is measured). 
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Fig. V.9. M(Kir), Μ(ρπ), М(рК), coso, φ (both angles in the (Κπ) GJ 
frame), t' and t' distributions of the doubly peripheral 
mechanism, after iteration Θ. The curves correspond to 
Monte Carlo generated events. 
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Fig. V.9. Continued. 
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and 
w i t h 
α - ΐ π α α * -ііга * 
'ъ ω ш К к 
F = I (V + V J e + η (W + W J e 
ECM 
η = ( E ~ . i s t h e t o t a l c e n t r e of mass e n e r g y ) 
«2 „2 CM 
рК Κπ 
and 
V (1 - а ) (а - а *) 
ν
 ω'
ν
 ω к 
о *а 
К ω 
2 = 
wi 
(2 - а ) (а - α *-1)η 1
 ω' ω К 
(1 - а * ) (а* -а ) 
К К ω' 
а #а 
К ω 
w 2 (1 - а *) (а - а *-1) 
К ω к 
A Monte-Carlo study showed that our amplitude indeed has the 
desired kinematic behaviour ("cornering") and subsequent runs of the 
multichannel programme yielded the best results for a relative cross 
section of approximately 2%. 
The соз distribution of the S-wave sample is now, for соз < 0, 
indeed flat. Several distributions that result for our doubly 
-o -peripheral (DP) sample are given in fig. V.9 where we show M(K π ), 
— —n "О — 
Μ(ρπ ), Μ(ρΚ ), созв and φ (in the Κ π Gottfried-Jackson frane), 
t' and t' respectively. The full curves are the result of a pp KK 
Monte Carlo simmulation of the DP process. As can be seen there is 
* 
apparently a strong overlap between DP production and К (1420) and 
Σ(1765) production respectively,so that small fractions of these 
latter channels contaminate the DP sample. But in general the DP 
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M(pu) and M(pK) distributions of the "second" P-wave 
(Κπ) channel, after iteration Θ'. 
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sample is in reasonable agreement with expected properties. These 
results should, however, not be taken as compelling evidence for the 
presence of doubly peripheral dynamics in the reaction under study. An 
alternative explanation of the data can be achieved in terms of a 1 0-
(Κπ) wave (much stronger than the К (890) Breit-Wigner tail) inter­
fering strongly with the S-wave. The mass dependence of this "second" 
1 0- wave is parametrized as a Breit-Wigner; the best results were 
obtained for a central mass of 1.05 GeV and a width of 0.175 GeV. The 
t' dependence is approximated by the t' dependence that we have found 
for the S-wave. The results of the iteration that includes this 
"second" P-wave (iteration β') instead of the doubly peripheral 
mechanism are given in fig. V.10. Iteration θ' used a relative cross 
section for the "second" P-wave of 2.5%. The S and Ρ waves were taken 
о 
to be spin coherent, with a relative phase of -160 . This value was 
determined by generating Monte-Carlo samples for several values of the 
phase. We have taken the phase that gave a соз distribution for the 
added Ρ + SP sample that was similar to the one for the DP amplitude. 
Both hypotheses, the DP mechanism and the second P-wave interfering 
with the S-wave, give an equally good improvement of the (Κπ) S-wave 
sample, so that there is no obvious reason for prefering the one over 
the other. We will use the second (P wave) parametrization in the 
following iterations because we feel that this is the more conventional 
choice. 
V. 10.Iteration 9. 
- -o -
Having obtained a description of the reaction Κ ρ •* Κ π ρ which 
is accurate to the order of a few percent, we now, as the final stage of 
the analysis, use the output of iteration θ'to redetermine the 
parameters describing the t' dependences and the density matrices for 
the (Kir) , the (ρπ) and the (pK) systems once more. 
The final (Kir) density matrix, (Kit) t' parameters, (pu) density 
matrix and (ρπ) t' parameters are listed in tables V.7, V.8, V.9 and V. 
10 respectively. During the determination of the final (Κπ) density 
matrix we have verified that the data do not require significant 
amounts of the partial wave 3 1-. 
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-о 
In table V.ll we give final density matrix elements for the (pK ) 
system and in table V.12 the parameters describing the production 
cosine distribution. 
-o -
Table V.7. Final density matrix of the (Κ π ) system. 
STATE 1 
3"l + 
3~1+ 
2+l
 + 
2 + 1 + 
Γι+ 
oV 
oV 
i"o-
0 +0-
1~0-
Γι-
0 +0-
Го-
Γι-
2+0-
0 +0-
Го-
Γι-
2 +0-
2 +1-
0 +0-
2 +0-
2 +1-
з"о-
о 
Г о -
+ 
STATE 2 
з"і+ 
2+1
 + 
2+1
 + 
Гі+ 
l"l + 
0+0-
Го-
Го-
Гі-
Гі-
Гі-
2+0-
2 +0-
2 +0-
2 +0-
2 +1-
2 +1-
2 +1-
2 +1-
2 +1-
з"о-
з"о-
з"о-
з"о-
Г о -
+ 
і-о-
+ 
Re ρ 
0.0068 ± 
0.0078 ± 
0.0773 ± 
0.0284 ± 
0.4947 ± 
0.1148 ± 
0.0641 ± 
0.1335 ± 
-0.0461 ± 
-0.0296 + 
0.0662 ± 
0.0247 ± 
0.0195 ± 
0.0292 ± 
0.0545 + 
0.0012 ± 
-0.0023 + 
0.0053 ± 
-0.0130 ± 
0.0190 ± 
О.ООЗЗ ± 
0.0032 ± 
0.0048 ± 
0.0030 ± 
-0.0538 ± 
0.0301 ± 
0.0010 
0.0030 
0.0026 
0.0090 
0.0055 
0.0038 
0.0078 
0.0038 
0.0071 
0.0029 
0.0032 
0.0031 
0.0073 
0.0072 
0.0027 
0.0029 
0.0075 
0.0056 
0.0019 
0.0020 
0.0049 
0.0028 
0.0030 
0.0012 
0.0066 
0.0010 
Im ρ 
-
0.0056 ± 0.0022 
-
-0.0144 ± 0.0116 
-
-
0.0832 + 0.0049 
-
0.0129 ± 0.0046 
. 
-
0.0535 ± 0.0004 
0.0140 ± 0.0112 
-0.0119 + 0.0096 
-
-0.03О0 ± 0.0037 
-0.0086 ± 0.0119 
-0.0050 ± 0.0074 
. 
-
-0.0013 ± 0.0026 
0.0000 + 0.0025 
О.ООЗЗ ± 0.0021 
_ 
-0.0190 ± 0.0090 
-
(t) "second" ρ wave 
80 
Table . . Final parameters for a description of the t' dependence of 
the (Κ η ) channels. 
STATE 
oV 
Γο-
2+0-
з"о-
Γι+ 
2+l
 + 
з"і+ 
Γι-
2+l-
Го-
+ 
Ρ 
-
-
-
-
0.48 ± 0.02 
0.16 + 0.04 
0.18 ± 0.09 
-
-
-
slope 1 
-1.97 ± 0.02 
-0.36 ± 0.07 
-1.93 ± 0.21 
0.00 + 0.15 
-0.87 ± 0.04 
-2.53 ± 0.65 
-0.70 ί 0.26 
-8.37 ± 0.56 
-0.45 ± 0.04 
-3.6 ± 0.8 
У 
1.90 ± 0.12 
17.1 ± 2.4 
2.53 ± 0.24 
0.0 
7.95 ± 0.37 
2.91 ± 0.12 
0.0 
3.16 ± 0.03 
0.0 
2.1 ± 0.5 
slope 2 
-0.95 ± 0.06 
-10.5 ± 0.8 
-0.98 ± 0.11 
-
-4.20 ± 0.11 
-0.53 ± 0.06 
-
-0.93 ± 0.05 
-
-1.4 ± 0.4 
EPUATION 
V.3 
V.3 
v.3 
V.3 
V.5 
V.5 
V.5 
V.4 
V.4 
v.3 
(+) "second" ρ wave. 
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Table V.9. Final density matrix of the (ртг ) system. 
t 
STATE 1 
3 + 3 + 
3 + 3 + 
3 + l
 + 
3 + 3 + 
3 + l
 + 
з"з+ 
3 + 3 + 
з 
з"з+ 
з"і+ 
3 + 3 + 
3 + 1 + 
з"з+ 
з"і+ 
Γι+ 
5"3+ 
5"3+ 
5~1 + 
5~3+ 
5~1 + 
5 + 3 + 
5"3+ 
5"і + 
5 + 3 + 
5+1
 + 
5"3+ 
5~1 + 
5 + 3 + 
5+1
 + 
Г і + 
t 
STATE 2 
3 + 3 + 
3 + 1
 + 
3 + 1
 + 
з"з+ 
з"з+ 
з"з+ 
з"і+ 
з"і+ 
з"і+ 
з"і+ 
Г і + 
Г і + 
Г і + 
Г і + 
Г і + 
5"3+ 
5"і + 
5"і + 
5 + 3 + 
5 + 3 + 
5 + 3 + 
5 + 1
 + 
5+1
 + 
5 + 1
 + 
5 + 1
 + 
Г і + 
Г і + 
Г і + 
Г і + 
Г і + 
Re ρ 
0 .262 ± 0 .012 
0 .008 + 0 .009 
0.088 ± 0 .009 
- 0 . 1 4 3 ± 0 . 0 1 6 
* * 
0.100 ± 0 .012 
0 . 0 2 5 ± 0 .022 
0 .043 ± 0 . 0 1 9 
- 0 . 0 2 4 ± 0 .006 
0 .084 ± 0 .012 
- 0 . 0 0 8 ± 0 . 0 2 3 
- 0 . 0 2 1 ± 0 . 0 2 0 
+ + 
+ + 
0.019 ± 0 .022 
0 .113 ± 0 . 0 0 3 
- 0 . 0 2 2 ± 0 .014 
0 .133 ± 0 . 0 2 0 
0 .014 ± 0 .024 
* * 
0.104 * 
- 0 . 0 0 6 ± 0 . 0 2 0 
- 0 . 0 4 6 ± 0 . 0 1 3 
+ + 
0 .053 * 
- 0 . 0 1 3 ± 0 .020 
- 0 . 0 6 2 ± 0 .010 
- 0 . 0 1 5 + 0 .039 
0.036 i 0 .019 
0 .045 ± 0 .026 
Im ρ 
-
- 0 . 1 0 1 ± 0.011 
-
0 . 0 0 0 ± 0 . 0 2 2 
* * 
-
- 0 . 0 7 6 i 0 . 0 2 9 
0 . 0 4 4 ± 0 . 0 1 6 
0 .057 ± 0 .008 
-
0.064 ± 0 . 0 1 6 
- 0 . 0 1 3 ± 0 . 0 1 5 
+ + 
+ + 
-
-
- 0 . 1 1 8 ± 0 .017 
-
0 . 0 0 8 ± 0 . 0 0 9 
* * 
-
0.048 ± 0.011 
- 0 . 0 0 9 ± 0 .014 
+ + 
-
0.064 ± 0 . 0 2 5 
- 0 . 0 2 1 ± 0 . 0 2 5 
0 .019 ± 0 . 0 1 0 
- 0 . 0 0 4 ± 0 . 0 2 5 
-
(+) Notation 2J 2мг. (++) Omited from fit. (*) Fixed. 
Pl P2 (**) Interference between J МП-J М П cannot be distincjuished from 
Ρ Γ 
1 2 interference between J M -J M 
Table V.IO Final parameters for a description of the t' dependence of 
the (ρπ ) channels. 
CHANNEL 
Δ(1236) 
Ν*(1520) 
Ν* (1535) 
Ν* (1670) 
Ν*(1688) 
Ν* (1700) 
Ρ 
0.101 + 0.025 
0 
0 
0.034 ± 0.030 
0.03 ± 0.06 
0 
slope 
-1.7 ± 0.1 
-0.78 ± 0.07 
-0.9 ± 0.6 
-0.43 ± 0.07 
-0.50 ± 0.2 
-0.4 ±0.2 
EQUATION 
V.6 
V.6 
V.6 
V.6 
V.6 
V.6 
Table V.U. Final density matrix of the (pK ) system. 
STATE 1 
5 3+ 
5 3+ 
5 1 + 
1 1 + 
STATE 2 
5 3+ 
5 3+ 
5 1 + 
1 1 + 
Re ρ 
0.579 ± 0.086 
-0.048 ± 0.054 
0.241 ± 0.055 
0.180 ± 0.054 
Im ρ 
-0.234 ± 0.036 
Table V.12. Final parameters for a description of the cos6 dependence 
of the (pK ) channels. 
CHANNEL 
Σ(1480) 
Σ(1765) 
Cl 
-2.1 ± 0.7 
-0.9 ± 0.2 
Y 
2.4 ± 1.3 
1.1 ± 0.2 
C2 
2.2 ± 0.4 
2.0 ± 0.1 
EQUATION 
V.7 
V.7 
(t) Notation: 2j2Mn. The quantumnumber η has been discussed in 
connection with the (ρπ) system. In the absence of interferences, 
parity cannot be measured. 
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CHAPTER VI. 
D I S C U S S I O N O F T H E R E S U L T S O F I T E R A T I O N S 
1 - 9. 
VI.1. The (K0n~) Channels. 
The separation of channels after iteration 9 is demonstrated with 
one-dimensional distributions for the (Kti) channels 0 0-, 1 0-, 1 1-, 
1~1+, 2+0-, 2+l-, 2+l+, 3~0- and 3~1+ in figs. VI.1 - VI.9. We have 
checked that in general the M (Kir), t', coso and φ distributions agree 
very well with the various analytical functions that we use in the 
multichannel program. On the MtKTi) distribution of the 0 0- sample 
we redetermine the mass and the width assuming a relativistic Breit-
Wigner dependence. We find M = І.ЗОіО.ОІ GeV and Г=0.47±0.01 GeV to be 
compared to the values given in chapter V.2. Further examples of 
inconsitencies between "input" and "output" will be discussed below. 
In particular, it is interesting to consider the Μ(ρπ) and M(pK) 
spectra because these will most directly reveal remaining 
* * 
contaminations of the (Kit) channels by N and Y channels respectivelv. 
We first of all point at the difference in the Μ(ρπ) spectra of the 
1 1- and 1 1+ samples. Similar differences can be observed for the 
corresponding M(pK) spectra (figs. VI.3 and VI.4). While these 
distributions show no marked structure for 1 1 + , there is rather' 
distinct structure in the Μ(ρπ) and M(pK) spectra of the 1 1- sample, 
caused by 1 1- reflection. The curves in these finures,showing the 
results of Monte-Carlo simulation events, confirm the observed shapes. 
If "conventional" handdrawn backgrounds were used such a reflection 
might strongly bias e.g. the Λ; we consider this an example of the 
need to apply a method like the one under consideration. 
The Μ(ρπ) and M(pK) spectra of the 1 0- and 2 0- samples show 
some structure as well (figs. VI.2, VI.5). It is brought out most 
clearly when the selection t' < 0.1 GeV is applied (figs. VI.10, 
PP 
VI. 11 ) . The general shape of this structure is reproduced rather well 
by the Monte-Carlo distributions. An exception is the excess of events 
at low Mtpn), alLhuugh the trend is present even there, as can be 
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seen from the data with t* < 0.1 GeV2 (figs. VI.IO, VI.11). 
It is interesting to note that similar observations can be made 
for the 0 0- sample in figs. VI.1 resp. VI.12. It is quite possible 
that these inconsistencies can be cured by a more adequate 
parametrization of the 0 0- - 2 0- and 0 0- - 1 0- interferences. In 
particular for the 0 0- - 2 0- interference, this will be discussed m 
detail in the next chapter. 
In figs. VI.13 and VI.14 we give one-dimensional distributions for 
the interference between the (Ктг) partial waves 0 0- and 1 0-, and 
0 0- and 2 0-, respectively. Of particular help are those distributions 
that should vanish in each bin, as for example the t' distributions. 
Both for the 0 0- - 1 0- and for the 0 0- - 2 0- samples, a number of 
bins at t' < 0.3 GeV2 has a content differing significantly from zero. 
A possible explanation of this result may be the application of real 
functions for the t' dependence (See next chapter). 
2.1 2.9 
ΜίρτΓ) , GeV 
2.1 2.9 
ΜίρΚ
0) , GeV 
Fig. VI.10. Μ(ρπ) and M(pK) for ΐ"θ-, t' < 0.1 GeV2. The curve on Μ(ρπ) 
corresponds to Monte-Carlo events. 
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Fig. VI 
25 
11 Μ(ρπ) and M(pK) for 2 0-, t' <0.1 GeV2. The curve on М(рт;) 
corresponds to Monte-Carlo events. 
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M(pn-) . GeV 
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Fig. VI ,12. Μ(ρττ) and M(pK) for 0 0-, t' < 0.1 GeV2. The curve on М(рт) 
corresponds to Monte-Carlo events. 
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2 0- interference. 
Moreover, the mass deoendence of the 0 0- phase has not yet been 
established to be that of a resonance. (See chapter III.B). 
This interpretation (need for a more adequate interference) is the 
more attractive, as also the lack of events at medium (ρπ) masses 
(both for the 0 0- and 2 0- samples, particularly clear for t' < 0.1 
GeV2 in figs. VI.11 and VI.12) could be explained by a more destructive 
0 0- - 2 0- interference. 
Our multichannel method "tests" the distribution function only in 
populated regions of phase space. If the Interference would be 
completely destructive in a certain region of phase space, the method 
t 
could never produce pure samples. 
An alternative interpretation may be the overlap and possible 
interference of the 0 0- and 2 0- channels with the Δ(1236). We will 
discuss such effects in the next chapter. 
We have checked that all other samples of interferences within the 
(Юі) system we have parametrized: 1 0 - - 1 1-, 2 0 - - 2 1-, 0 0--1 1-, 
0+0- - 2+l-, 0+0- - з"о-. Го- - 2+0-, Го- - г*!-, Γΐ- - 2+0-, Γΐ- -
2+1-, Γΐ+ - 2+1 + , 2+1+ - 3"! + , 2 +0- - 3"θ-, 2 +1- - 3"θ- (not shown) 
agree very well with Monte Carlo predictions. 
VI. 2. The (ρπ ) channels. 
In fig. VI.15 various distributions of the Δ sample are presented. 
The Μ(Κπ) spectrum disagrees somewhat with the Monte-Carlo prediction 
(curves). Also this observation will be discussed in more detail in the 
next chapter. 
In figures VI.16 and VI.17 we present the other significant N 
channels: N (1520) and the added H (1670) and Ν (168Θ) samples. The 
cos9 distribution of the N (1520) sample is not completely satisfactory, 
since it is still somewhat asymmetric. As no clear contamination effects 
are indicated by the Μ(Κπ) or M(pK) distributions, this asymmetry is 
probably due to residual interference effects within the (ρπ) system. 
(In order to keep the partial wave analysis of the (ρπ) system 
(t) This would lead to infinite weights w in a non populated region. 
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Λ] 
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"constrained" we have not allowed for interference of the N (1520) 
with the N (1670) and Ν (168Θ) ). The N (1670) + Ν (1688) sample, on 
the other hand, is in a beautiful shape, (fig. VI.17). 
To complete the presentation of our results on the (ρπ) system, 
we give in figures VI.18 and VI.19 several distributions of the (ρπ) 
interferences. It can be verified that the integrated contributions of 
these interferences vanish to a good degree of accuracy. 
VI.3. The (pK0) channels. 
Finally we present in figures VI.20 and VI.21 the Σ(1765) and 
Σ(1480) samples. The L(1480), a poorly known object, has flat decay 
angular distributions, making a spin Ь assignment quite probable. The 
Σ(1765) decay angles (and decay angular correlations) are consistent 
with spin =. The only problem here being the lack of events for соз 
> 0. We think that these events are lost into the 2 1+ sample (see 
fig. VI.7). We indeed find a rather big and negative error correlation 
coefficient for the 2 1+ and Σ(1765) fractions. No further attempts 
to restore this small imperfection have been made. All other distri­
butions of the Σ(1765) sample are fine. 
VI.4. Cross sections of the contributing ahannels. 
In table VI.1 we summarize all the channels we find to contribute. 
The cross sections listed in this table are based on the total cross 
- -o -
section of 769 pb for the reaction Κ ρ ->• К тг p. (As discussed in 
chapter II this cross section is corrected for unobserved К decays). 
The various resonance production cross sections in table VI.1 are not 
corrected for other isospin modes of the relevant decay products. The 
errors do not include the "normalization" error on the total cross 
section (see chapter II). 
They are estimated in the following (standard) way. The likelihood 
L is written 
L = Σ In (Σ с. f") 
a i l l 
where the summation index о denotes the events and i the (sub-) 
107 
Channels, f. is the normalized (sub-)channel distribution function and 
c. ( product of a density matrix element and a C, see chapter V) a 
(sub-)channel intensity. We define matrix elements 
H ij Эс.Эс. 
ι 3 
and a matrix 
The error Ac. on c, is then 
i i 
te. = /Е.. 
1 11 
Interferences within the (KIT) system or within the (ρπ) system 
should not give a contribution to the cross section, because of the 
orthogonality of the D-functions occuring in the decay amplitudes. They 
are therefore not listed as contributions to table VI.1 . As discussed 
above, not all interference samples integrate out to give a net 
contribution exactly equal to zero, in our analysis. In total 0.6% of 
the final state cross sections is therefore missing in table VI.1. 
(t) Including the interferences, we compute 44 weights for each event. 
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Table VI.l Channels contributing to Κ ρ -+ к тг ρ from iteration 9. 
Κ"ρ 
κ"ρ 
.К* 
к"р 
.К* 
к"р 
.К* 
К~р 
к"р 
к"р 
к"р 
К"р 
К"р 
К"р 
К"р 
К"р 
CHANNEL 
-• (К 
(890) 
- К * 
(1420 
• К * 
(1780 
-• 
- » • 
-• 
»· 
-• 
-• 
•*• 
)^ 
(890)р 
JPMn = 1 
1 
1 
(1420)р 
JPMri = 
(1780)р 
ρ 
J МП = 
(к )
р
р 
-О 
К 
-о 
К 
-О 
К 
к
0 
-О 
К 
-0 
К 
Л(123б) 
N*(1520) 
N*(1535) 
N*(1670) 
Ν*(1β88) 
N*(17C0) 
ττ"Σ
+(14Β0) 
π"Γ
+(1765) 
~0-
~1-
~1 + 
2 +0-
2 +l-
2+l
 + 
3~0-
3"l + 
EVENTS 
2954 ± 119 
3344 ± 102 
1646 ± 82 
12365 ± 141 
1403 + 73 
492 ± 54 
2010 ^ 75 
69 ± 45 
167 ± 46 
718 ± 82 
1848 ± 73 
961 ± 111 
95 ± 120 
1861 ± 350 
201 + 180 
11" ± 36 
876 ± 49 
CROSS SECTION (yb) 
72.6 ± 2.9 
82.1 ± 2.5 
40.4 ± 2.0 
303.7 ± 3.5 
34.5 ± 1.8 
12.1 ± 1.3 
49.4 ± 1.8 
1.7 ± 1.1 
4.1 ± 1.1 
17.6 ± 2.0 
45.4 ± 1.8 
23.6 ± 2.7 
2.3 ± 2.9 
45.7 ± 8.6 
4.9 + 4.4 
2.9 ± 0.9 
21.5 ± 1.2 
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CHAPTER VII. 
F I N A L R E F I N E M E N T S . 
In the previous chapter we signalized deviating structure in the 
M (pit) distributions of the 0 0-, 2 0- and (to a smaller extent) the 
1 0- (Κπ) samples, and in the M (Kit) distribution of the Δ sample. There 
we argued that these samples could possibly be improved if the 0 0 - -
2 0- (and perhaps the 0 0- - 1 0-) interferences were parametrized in 
a more sophisticated way. On the other hand the observed effects, in 
particular the Μ(Κπ) distribution for the Δ sample, may be explainable 
in terms of an interference effect between Δ and К production [ 1 ] . 
We will investigate this last possibility first. 
VII.l. Interference between (Kv) and fpirj systems. 
In order to study the interferences of the Δ we separate the Δ 
sample into a sub-sample corresponding to Δ helicity τ and -τ, to be 
called Δ ._ and Δ..,, respectively. The М(Ктг) distributions for these 
samples are shown in figures VII.l. 
We have attempted a description of the interferences under 
consideration here, in terms of the following formula: 
f. . = 2d. . /с.с. Re A.A* e 1* 1^ (VII.l) 
with the (Κπ) amplitude 
А л, BW (М2 )F ( f )A (соз ,φ ) (VII.2) 
1 1 Κ7Τ 1 p p І ΚΠ ΚΤΓ 
and the (pir) amplitude 
d.T-BWÍM 2 )F. (t' JAicosO ,φ ) (VII.3) 
3 j ρπ ] KK j pir ρπ 
с. and с. are the intensities of channels i and j respectively. The 
parameters d. . (the degree of coherence) and Ф. . (a relative phase in 
13 13 
addition to the phases, varying over phase space, already included in 
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Μ(ρπ-) , GeV 
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Fig. VII.l. M(Kir) for the Δ . (a) and Δ . (Ь) samples, defined in 
the text. ' 1/¿ 
HI 
the amplitudes) are the adjustable parameters, characteristic for the 
interference between channels ι and j. For a quantitative study of the 
interference effects we use the combined samples of the (Ктг) channels 
0 0- and 2 0- with that of the (pu) channel Δ , , (sub-sample 1) and 
with that of the channel Δ . (sub-sample 2). Because of the peripheral 
nature of these channels we have restricted ourselves to t' < 0.2 
GeV2 and t' < 0.1 GeV2. For both samples we perform maximum likelihood 
P P
 + + 
fits which determine simultaneously the fractions of 0 0-, 2 0- and 
Δ, and parameters d and φ, both for the interference between 0 0- and 
Δ and 2 0- and Δ. 
We have compared the likelihoods resulting from fits with and with­
out the interference effects taken into account. The likelihood of the 
fit taking interference into account is, for both samples, larger by 
several units. But this is perhaps not too convincing, since these fits 
use more free parameters: two for the 0 0- - Λ and two for the 2 0- - Δ 
interference. We have also investigated the effect of these inter­
ferences on the description of the Μ(Κπ) distributions of sub-samples 
1 and 2. These distributions are given in figure VII.?. The dashed 
curves m these figures correspond to fits that took no interferences 
into account. They clearly do not describe the data. The full curves 
correspond to the fits with interference included. It can be seen that 
they describe the data somewhat better, but the results still do not 
look satisfactory. The results of all fits are summarized in tables 
VII.la and VII.lb. 
Table VII.la. Results for sub-sample 1. 
events 
oV 
events 
2 +0-
events 
Λ3/2 
0 0-
3/2 2
+0- Δ . likelihood 
interference interference 
d φ d φ 
255 ± 18 72 ± 17 158 ± 19 - - - - 2604.8 
243 ± 2 0 65 ± 17 166 ± 19 .41±.12 .0±.2 .59+.19 3.8±.4 2615.8 
We have also considered a fit with d of the 2 0- - Δ interference 
fixed at 1. The likelihood of this fit was worse than the likelihood 
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Fig. VII.2a. Μ(Κπ) for sub-sample 1, defined in the text. The curves 
are also explained in the text. 
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of the best fit in table VII.la. The description of the Μ(Κπ) spectrum, 
however, was a little more attractive, but still not in satisfactory 
agreement with the data. 
Table VII.lb. Results for sub-sample 2. 
events 
oV 
264 ± 26 
265 ± 27 
events 
2 +0-
71 ± 15 
68 ± 16 
events 
Δ1/2 
37 ± 18 
37 ± 18 
0 +0-
-
Δ 1 / 2 
interference 
d 
-
.6±.2 
Φ 
-
.8±.4 
2 +0- - Δ 1 / 2 
interference 
d φ 
-
.7±.4 3.9+.5 
likelihood 
1920.8 
1926.0 
VII. 2. Interference between 0 0- and 2 0- (K-η) waves. 
In the previous section we have been concerned with events in the 
region of overlap between the Δ, 2 0- and 0 0- channels where we tried 
to detect interference effects between (ρπ ) and (Κ τι ) partial waves. 
Only weak evidence for such effects was found. In this context it is 
+ 
interesting to make use of the Dalitz plots of the various channels. 
In figure VII.3 we present the Dalitz plot of the 2 0- (Ют) channel. 
We observe that the К band bends over towards lower (Κπ) masses in 
the overlap region with the Δ (i.e. at low (ρπ) mass), suagestive of 
К - Δ interference, but we observe a similar effect in the region of 
the Dalitz plot corresponding to high (pit) masses! For an explanation 
of this last effect interference between (Κπ) and (pit) partial waves 
is certainly out of the question. 
It is, however, conceivable, that the observed effects are gene­
rated by interference between 0 0- and 2 0- (Kit) partial waves. Because 
these states have the same internal parity such an interference can 
indeed have a "symmetric" effect on the Dalitz plot, as observed. Such 
an effect could also explain the Dalitz plot of the 0 0- sample (fig. 
(') Since these plots involve weighted events, the usual scatterplot 
cannot be drawn. We show instead two-dimensional histograms where 
the contents of a bin is represented by (rotated) crosses, the sum 
of the lengths of the arms being proportional to the number of 
events. 
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Fig. VII.3. Dalitz plot of M2(pir) versus Μ2(Κτι) for the 2 0- sample. 
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Fig, VII,4. Same as fig, VII.3 for the 0 0- sample. 
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VII.4), which should, for a proper S wave, be homogeneously populated 
along lines of constant Μ 2(Κπ). 
At this point we have rpturned to the data of suo-samples 1 and 2 
defined in the previous section. We have refitted these data, allowing 
for interference between the 0 0- and 2 0- (Kir) partial waves. We find 
much better fits both in terms of the likelihood and in terms of the 
description of the data of figures VII.2a and VII.2b. The results of 
these fits are listed in table VII.2. 
Table VII.2. Results for sub-samples 1 and 2 (defined in sect. VII.l), 
events 
oV 
events events 
2+0
- Ч^і/г' 
0 +0- - 2 +0-
interference 
d φ 
2 + 0
- - 'з/г^і/г' 
interference 
d φ 
likelihood 
sub-sample 1 
212 + 22 102 ± 27 183 ± 21 1.00+ 
0.05 
4.0+ 
0.2 
0.1 + 
0.1 
0.0+ 
0.4 
2629.4 
sub-sample 2 
198 ± 24 75 ±21 73 ± 20 1.00+ 
0.12 
4.3+ 
0.2 
0.16+ 
0.18 
1.9± 
1.2 
1939.4 
This leads to the conclusion that a better understanding of the 
+ + 
0 0- - 2 0- interference is called for, because apparently it has not 
been taken into account properly in iteration 9. In order to perform a 
detailed study of this interference we again define two sub-samples. 
Sub-sample a will consist of the sum of the 0 0-, 2 0-, 0 0- - 2 0-
interference and Δ . samples, where we select Μ(ρπ ) < 1.5 GeV. Sub-
sample b will consist of the added 0 0-, 2 0- and 0 0- - 2 0- interfe­
rence samples, where (ρπ ) masses larger than 2.2 GeV are selected. We 
distinguish between the two sub-samples, i.e. between low and high 
(ρπ ) masses, because different results on 0 0- - 2 0- interference for 
these samples would indicate that the Δ does indeed have an influence on 
the (KIT) system, other than an "incoherent" one. We have performed, for 
both sub-samples, fits in consecutive t* bins (0.0 - 0.05, 0.05 - 0.1, 
PP 
0.1 - 0.2, 0 2 - 0.4, 0.4 - 1.0 GeV 2). The results for the 0+0 2 +0-
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interference are listed in tables VII.3a and VII.3b, for sub-samples a 
and b respectively. The results are expressed in terms of a degree of 
coherence d and a phase angle φ. They relate to the more familiar 
02 density matrix element o
n n
 as: 
02 Λ / 00 22 іф 
000- = d Doo- poo- e 
In tables VII.2a and b we have also entered the values of d and φ that 
have been used for iteration 9. 
For the fits to the data of sample a we have also, i.e. 
simultaneously, allowed for interference between 2 0- and Δ . 
+ ί 
channels. Such interference was (m the presence of 0 0- - 2 0- inter­
ference) not found to contribute significantly. 
The quality of the fits has been ¡judged on the basis of the 
adequacy of the description of the М(Ктг) distributions. As an illustra­
tion we give these distributions plus the fitted curves for the two 
fits with t' < 0.05 GeV2. fig. VII.5a (for sample a) and fig. VII.5b 
(for sample b). 
The results for both samples (tables VII.2a and b) are more or less 
consistent. We point to the large degree of coherence d, that we find 
for t' < 0.4 GeV2. Our results furthermore strongly suggest that the 
relative phase between the 0 0- and 2 0- waves is not constant with 
t', at variance with our choice of real amplitudes F(t'). 
The phases that we find are, of course, influenced by our para-
metnzation of the mass dependence of the 0 0- and ? 0- waves. The 
resonance (Breit-Wigner) behaviour of the latter is well established, 
but for the (KIT) S-wave the situation is more confused[2 ] . We have 
tried to further improve the curve in fig.VII.2a by varying the central 
mass and the width of the Breit-Wigner that we use for the 0 0- channel. 
In particular we have tried to describe the "hole" around M(Kw) = 1.5 
GeV in fig.VII.2a. We varied the central mass between 1.35 and 1.45 GeV 
and the width down to 0.25 GeV but these fits gave results, worse than 
the ones that we reported above. 
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Table VII.За. Results for sub-sample a. 
f interval (GeV2) 
0.0 -
0.05 -
0.1 -
0.2 -
0.4 -
Used in 
0.05 
0.1 
0.2 
0.4 
1.0 
it. 9 
1.00 
1.00 
1.00 
0.99 
0.10 
0 
d 
+ 
+ 
+ 
f 
+ 
0+0 2 
0.02 
0.04 
0.09 
0.16 
0.14 
75 
+ 0 - int. 
φ (decrees) 
120 ± 9 
104 ± 11 
69 + 11 
72 ± 12 
0 ± 200 
65 
Table VII.3b. Results for sub-sample b. 
t' interval (GeV2) 
0.0 -
0.05 -
0.1 -
0.2 -
0.4 -
Used in 
0.05 
0.1 
0.2 
0.4 
1.0 
it. 9 
1.00 
1.00 
0.91 
0.65 
0.46 
0 
d 
+ 
+ 
+ 
+ 
+ 
O^O-
0.06 
0.05 
0.11 
0.13 
0.14 
75 
- 2 +0- int 
Φ 
(decrees) 
108 ± 11 
90 ± 12 
93 ± 14 
60 ± 17 
17 ± 21 
65 
120 
ω 
о 
C\J 
со 
1.4 
MíRV) , GeV 
1.8 
Fig. VII.5a. Μ(Κτι) for sub-sample a, defined in the text. The curves 
are also explained in the text. 
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Fig. VII.5b. Same as f i g . VII.5a for sub-sample b. 
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VII.3. Iteration 10. 
We have used the results listed in tables VII.3a and b in an 
attempt to perform a new iteration: iteration 10. 
As we have seen above, the М(Ктг) distribution of the Δ sample 
showed the most marked traces of reflections due to 0 0- - 2 0- (Κπ) 
interference. The distribution that we now find as a result of 
iteration 10 has indeed improved: the structure that was observed in 
fig.VLlSis slightly less pronounced now, but the distribution is still 
far from being consistent with Monte-Carlo predictions. 
Another place to look for improvement after iteration 10 is the 
t' distribution of the 0 0- - 2 0- interference sample. We have 
presented the distribution that resulted from iteration 9 in fig.VI.14 
and have already pointed out that it should be an "empty" distribution, 
a condition which is violated, particularly at small values of 
t' (t' < 0.3 GeV 2). This t' distribution indeed looks bet-ter after 
iteration 10, where the "positive hump" at small t' values has been 
reduced by more than 50%. 
The conclusion to be drawn from iteration 10 is that the further 
refinements that we propose, in particular concerning the 0 0- - 2 0-
(KTT) interference, seem to give results that develop into the desired 
direction. We have, however, not tried to go all the way and end up 
with the "perfect" iteration: we feel that, the further we go, the 
more detailed our parametrizations should become. This would lead 
us into many detailed models all with their own assumptions and 
applicability. 
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UAFTER Vili. 
S U M M A R Y A :. Ζ C O N C L U S I O N S . 
The channels introduced at the beginninq of and during this ana­
lysis are well separated after the iterations described above. The 
dominant (Kn) channels as well as their mutual interferences have been 
extracted. The resulting channel distributions are very sensitive to 
these interferences. For the interferences themselves certain distri­
butions should vanish bin by bin. These distributions can be used as a 
sensitive test of the adeauacy of the distribution functions used. 
We also find contributions of small cross section F-wave, i.e. 
it 
К (1780) production even though this appears at the edge of phase space 
at our energy, and is therfore not visible in the mass distribution. 
Both natural and unnatural parity exchange are found to be present, 
each contributing with a relative cross section less than 0.5%. 
Δ and N channels have been isolated and have been decomposed into 
contributions of a number of (pit) partial waves. Also here, important 
interference affects between the partial waves are observed and included 
in the description. 
Furthermore £(1765), which we find to be consistent with spin -, 
and Σ(1480) production have been isolated m this analysis. The sensiti­
vity of the analysis technique employed is, once more, demonstrated by 
the relative Σ(14δ0) cross section of 0.4% 
The presence of still other, less conventional mechanisms in our 
data has been discussed. In particular the possible contribution of a 
doubly peripheral amplitude was investigated. 
Features of the data, still inconsistent with our description 
after the iterations that have been performed, have been discussed in 
the light of interference effects among (Ктг) and (pff) partial wavps. 
Such interference effects, discussed by several authors II 1 , 
do not contribute significantly, even at the high statistical level at 
which we are able to study them. On the contrary, the inconsistencies 
mentioned above, can be explained in terms of interferences among (Κπ) 
partial waves with a rather complicated t' dependence. 
As a final remark we would like to state that the work and the 
results that we have been describing, although interesting by them-
125 
selves, would gain in meaning and interest if similar analyses would 
be performed on other high statistics data. It will be particularly 
interesting to compare results on the same final state at different 
energies, from which one then can obtain important information on the 
energy dependence of reaction mechanisms. 
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Appendix Α. 
Production and decay of a two particle system can be depicted 
as follows: 
Fig. A.l 
where a and b are the incomincj particles, S is the produced two particle 
sub-system (decaying into particles 1 and 2) and the other produced 
particle is labeled 3. The lines stand for freely propagating particles 
and the blobs symbolize the interaction dynamics. The transition 
amplitude for the process a + b •* S + 3 can now 
W
 1+2 
be written 
• г < XJXJ; θ $|v|jM >< JM; *ЗІР|*
а
Х
ь
> 
ЛМЛз 
a b 
(A.l) 
where λ denotes the helicity of particle j; J is the spin of S and M 
the z-component of J in the Gottfried-Jackson frame; θ and φ are the 
polar and azimuthal angles of particle 1 in this frame; the operators Ρ 
and V stand for the transitions a + b •* S + 3 and S ->· 1 + 2 respectively. 
Using the rotation properties of the states |jM> we specify 
<λιλ2,· ф| |лм > = ^Щ^- ti* (φ,θ,О) vf . 
471 М Л A J А2 
(А.2) 
w i t h λ 
- λ»· 
I n s t e a d o f t h e s e t o f s t a t e s |jM> we c a n u s e s t a t e s 
r r ι 1ТГМ ι , 
JMri> Ξ с { |JM> + ηε e | j - M>} 
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where M > 0 and С„ = -кг if M ¿ O and С = -^ for M = 0. ε, the so called 
Τ 7 L 
naturality, is defined as P(-l) for bonons and P(-l) for fermions. 
The states |jMn> are eigenstates of reflection with respect to the x-z 
plane. (A.2) now becomes 
<λ1λ2,·θ,φ|ν|αΜ1> = ^ ^ - { Π ^ Ι φ , θ , Ο ί + ε η ε 1 ™ Γ)^ Μ λ (φ,θ ,0) }V^ λ (А.З) 
On the basis |jMri> we define the production density matrix as follows: 
p ^ " 1 2 < J i M ^ ; А Э | Р | А λ хлгМгп,· Аз |р |х λ > (A.4) 
M i * l ? . , a b a b 
η
 a
Ab 3 
(Note that the density matrix is diagonal m η due to parity conser­
vation in the production process). 
Now 
M 2 = i Ом 2 T Α α ΐ Μ ΐ λ(θ,φ) A J2 M2 A(e^J* ¿ \ V?2 * (Α.5) 
JlJ2
 М і М 2 П
 Λ ι
λ2 η Ц λ ΐ ? A l 2 
JMX 
where A is a shorthand for the expression between brackets at the 
r.h.s. of eg. (A.3). 
Because of parity conservation in the decay of E the V . satisfy 
^ = pp1P2(-l)
J
-
Jl-J2
 V
J
 ( A # 6 ) 
Αιλ2 * -^l -^2 
where Ρ is the parity of the decaying particle S; Ρ and Ρ (J and J ) 
are the panties (spins) of the decay producta. 
The production density matrix ρ and the decay amplitudes V depend 
on the kinenatical variables that uniguely define a configuration of 
the final particles. It is easily seen that 3N-4 of such independent 
variables are needed, where N is the number of particles m the final 
state. If both particles a and b are unpolanzed, however, no relevant 
information is contained in the azimuthal angle around the relative 
direction of these particles and the number of independent kinematical 
variables becomes 3N-5, i.e. 4 in our case (fig. A.l). 
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Two of these we have already specified above, namely the angles θ and φ 
(The so called Jackson and Tneman -Yang angles) . As the two other 
variables we take the invariant mass squared of particle S (the squared 
sum of the four momenta of particles 1 and 2), M, and the squared four 
momentum transfer from a to b (the squared difference of the four 
momenta of particles b and 3), t. 
The mass dependent amplitude implied in eq. (A.5) we will explicit­
ly write as a Breit-Wigner line shape, B(M). If the t dependent part is 
denoted F(t), we can write: 
τ | 2 = Σ p 
JlJ2 
МіМгл 
J1 J2
 F
J 1
 ( t 
Μ1Η2Π Mjn ' "М2П ) F,/ ( t ) Σ A
J l M l \ e ^ ) A J 2 M 2 X ( 9 , < > ) 
λ 1 λ 2 
*1*2 λ1 λ2 
?iJ 
B J l (M2) BJ2*(M2 ) (Α.7) 
The V, , take relation A.6 into account, i.e. 
λ1 λ2 
λιλ2 
IJ . J-J1-J9 
V = PPjPjí-l) ' 2 
(Note that ρ in eq. (Α.5) should be interpreted differently than ρ in 
eq. A.7, since in this last equation the dependence on M and t has 
been explicitly taken into account). 
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SAMENVATTING. 
In dit proefschrift beschrijven we een studie van de reactie 
Κ ρ * К " ρ, bi] 4.2 GeV/c inkomend К momentum. De analysetechmek 
gebruikt voor deze studie draaqt de naam "veelkanaal analyse", en 
tracht alle mechanismen en hun onderlinoe interferenties die een rol 
spelen bij de reactie, simultaan in rekening te brengen. Hierbij worden 
analytische uitdrukkingen voor de diverse amplitudes gebruikt, (en 
zonodig tijdens de analyse aangepast,) die afhangen van een volledig 
stelsel faseruimtevariabelen. (Vier in getal in het onderhavige geval). 
We blijken met behulp van deze nethode in staat te zijn 18 zo­
genaamde kanalen te isoleren. We vinden diverse (dominante) (Kir) 
kanalen en hun onderlinge interferenties, als ook bijdragen van (Κπ) 
F golf, d.w.z. К (1780) produktie. Zowel К (1780) produktie via on­
natuurlijke als natuurlijke panteitsuitwisseling blijkt aanwezig te 
zijn, elk met een relatieve werkzame doorsnede van minder dan 0.5%. 
Δ en N kanalen konden worden geïsoleerd en ontleed in bijdragen 
van een aantal (ρπ) partiële golven. Ook hier observeren en beschrijven 
we belangrijke interferentie effekten tussen deze partiële golven 
onderling. 
Verder isoleren we bijdragen van Σ(1765) en Σ(1480) produktie in 
deze analyse. De gevoeliaheid van de gebruikte techniek wordt, eens te 
meer, benadrukt door de relatieve £(1480) werkzame doorsnede van 0.4%. 
Ook de aanwezigheid van nog andere, minder konventionele 
mechanismen in onze data wordt besproken. In het bijzonder onderzoeken 
we de mogelijke bijdrage van een dubbel perifere amplitude. 
Eigenschappen van de data die na de uitgevoerde iteraties nog niet 
in overeenstemming zijn met de gevonden beschrijving blijken verklaar­
baar te zijn indien gebruik wordt gemaakt van een meer verfijnde 
parametrizatie van interferentie tussen de (Κπ) S golf en een К (1420) 
golf. Er wordt aangetoond dat met name het geïsoleerde Δ signaal erg 
gevoelig is voor deze effekten, die (vaak veronderstelde) К - Л 
interferentie blijken te kunnen simuleren. Zulke effecten blijken in 
onze data niet signifikant bij te dragen. 
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In de door Berthon et al. gegeven parametrizatie van de verdelingsfunktie 
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IV 
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geproduceerd in de reaktie u p > π π η, houdt op onjuiste wijze rekening 
met pariteitsbehoud. 
D. Sotiriou, Nucl. Phys. B107 (1976) 457. 
V 
In de door A.D. Martin et al. gepubliceerde analyse van de Κπ systemen ge­
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een onderzoek naar de invloed van Δ produktie. 
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VI 
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